Parasites lacking the micronemal protein MIC2 are deficient in surface attachment and host cell egress, but remain virulent in vivo by Gras, Simon et al.
Gras, Simon and Jackson, Allison and Woods, Stuart and Pall, Gurnman 
and Whitelaw, Jamie and Leung, Jacqueline M. and Ward, Gary E. and 
Roberts, Craig W. and Meissner, Markus (2017) Parasites lacking the 
micronemal protein MIC2 are deficient in surface attachment and host 
cell egress, but remain virulent in vivo. Wellcome Open Research, 2 (32). 
p. 1. , 10.12688/wellcomeopenres.11594.1
This version is available at https://strathprints.strath.ac.uk/60834/
Strathprints is  designed  to  allow  users  to  access  the  research  output  of  the  University  of 
Strathclyde. Unless otherwise explicitly stated on the manuscript, Copyright © and Moral Rights 
for the papers on this site are retained by the individual authors and/or other copyright owners. 
Please check the manuscript for details of any other licences that may have been applied. You 
may  not  engage  in  further  distribution  of  the  material  for  any  profitmaking  activities  or  any 
commercial gain. You may freely distribute both the url (https://strathprints.strath.ac.uk/) and the 
content of this paper for research or private study, educational, or not-for-profit purposes without 
prior permission or charge. 
Any correspondence concerning this service should be sent to the Strathprints administrator: 
strathprints@strath.ac.uk
The Strathprints institutional repository (https://strathprints.strath.ac.uk) is a digital archive of University of Strathclyde research 
outputs. It has been developed to disseminate open access research outputs, expose data about those outputs, and enable the 
management and persistent access to Strathclyde's intellectual output.
Æ»Ä»»È»Ì¿»Í
¿É¹ËÉÉÊ¾¿É·ÈÊ¿¹Â»
ƺʷƻÅÃÃ»ÄÊÉ
·È·É¿Ê»ÉÂ·¹Á¿Ä½Ê¾»Ã¿¹ÈÅÄ»Ã·ÂÆÈÅÊ»¿Äʹ·È»º»¼¿¹¿»ÄÊ¿Ä
ÉËÈ¼·¹»·ÊÊ·¹¾Ã»ÄÊ·Äº¾ÅÉÊ¹»ÂÂ»½È»ÉÉƑ¸ËÊÈ»Ã·¿ÄÌ¿ÈËÂ»ÄÊ¿Ä
Ì¿ÌÅ ƾÌ»ÈÉ¿ÅÄʸƒÈ»¼»È»»ÉƓ·Í·¿Ê¿Ä½Æ»»ÈÈ»Ì¿»Íƿ
¿ÃÅÄ
È·É Ƒ    ÂÂ¿ÉÅÄ·¹ÁÉÅÄ Ƒ ÊË·ÈÊÅÅºÉ Ƒ 
ËÈÃ·Ä·ÂÂ Ƒ ·Ã¿»¾¿Ê»Â·Í Ƒ
  ·¹ÇË»Â¿Ä»Ɣ»ËÄ½ Ƒ 
·ÈÏƔ·Èº Ƒ È·¿½ƔÅ¸»ÈÊÉ Ƒ ·ÈÁËÉ»¿ÉÉÄ»È ʸ
»ÂÂ¹ÅÃ»ÈËÉÊ»ÄÊÈ»	ÅÈÅÂ»¹ËÂ·È·È·É¿ÊÅÂÅ½ÏƑÄÉÊ¿ÊËÊ»Å¼Ä¼»¹Ê¿ÅÄƑÃÃËÄ¿ÊÏųÄ¼Â·ÃÃ·Ê¿ÅÄƑ
Â·É½ÅÍ¿ÅÃ»º¿¹·Â»É»·È¹¾»ÄÊÈ»Ƒ
Ä¿Ì»ÈÉ¿ÊÏÅ¼
Â·É½ÅÍƑ
Â·É½ÅÍƑ
ʸʹʿƑ
ÊÈ·Ê¾¹ÂÏº»ÄÉÊ¿ÊËÊ»Å¼¾·ÈÃ·¹Ï·Äº¿ÅÃ»º¿¹·Â¹¿»Ä¹»ÉƑ
Â·É½ÅÍƑ
ʻʷƑ
»Æ·ÈÊÃ»ÄÊÅ¼¿ÅÂÅ½ÏƑÄº¿·Ä·Ä¿Ì»ÈÉ¿ÊÏƑÂÅÅÃ¿Ä½ÊÅÄƑƑʻʾʻʷʼƑ
»Æ·ÈÊÃ»ÄÊÅ¼¿¹ÈÅ¸¿ÅÂÅ½Ï·ÄºÅÂ»¹ËÂ·È
»Ä»Ê¿¹ÉƑÅÂÂ»½»Å¼»º¿¹¿Ä»ƑÄ¿Ì»ÈÉ¿ÊÏÅ¼»ÈÃÅÄÊƑËÈÂ¿Ä½ÊÅÄƑƑʷʼʻʷʼƑ
ÇË·Â¹ÅÄÊÈ¿¸ËÊÅÈÉ
¸ÉÊÈ·¹Ê
¿¹ÈÅÄ»Ã·ÂÆÈÅÊ»¿ÄÉÅ¼Ê¾»Ê¾ÈÅÃ¸ÅÉÆÅÄº¿ÄƖÈ»Â·Ê»º·ÄÅÄÏÃÅËÉ·¹Á½ÈÅËÄºƓ
ÆÈÅÊ»¿Äƺƻ¼·Ã¿ÂÏ·È»¸»Â¿»Ì»ºÊÅÆÂ·Ï»ÉÉ»ÄÊ¿·ÂÈÅÂ»ÉºËÈ¿Ä½½Â¿º¿Ä½ÃÅÊ¿Â¿ÊÏ
·Äº¾ÅÉÊ¹»ÂÂ¿ÄÌ·É¿ÅÄ¸Ï·Æ¿¹ÅÃÆÂ»Î·ÄÆ·È·É¿Ê»ÉƑ·Äº¹ËÈÈ»ÄÊÂÏÈ»ÆÈ»É»ÄÊ
Ã·ÀÅÈÌ·¹¹¿Ä»¹·Äº¿º·Ê»É·½·¿ÄÉÊ ƑÊ¾»¹·ËÉ·Ê¿Ì»·½»ÄÊÂ·ÉÃÅº¿ËÃ¼·Â¹¿Æ·ÈËÃ
Å¼Ã·Â·È¿·ƔÅÍ»Ì»ÈƑÈ»¹»ÄÊ»Ì¿º»Ä¹»ÉË½½»ÉÊÉÊ¾·ÊÊ¾»ÏÆÂ·ÏÃËÂÊ¿ÆÂ»·Äº
º¿¼¼»È»ÄÊÈÅÂ»ÉÊ¾·ÄÆÈ»Ì¿ÅËÉÂÏ·ÉÉËÃ»ºƔ»È»ƑÍ»·Ä·ÂÏÉ»·ÄËÂÂÃËÊ·ÄÊ¼ÅÈ
ʹƑÊ¾»¾ÅÃÅÂÅ½¿Ä Ɣ »Æ»È¼ÅÈÃ»º·ÅÎÅÆÂ·ÉÃ·½ÅÄº¿¿ »Ê¾ÅºÉƓ
¹·È»¼ËÂ·Ä·ÂÏÉ¿ÉÅ¼Æ·È·É¿Ê»ÃÅÊ¿Â¿ÊÏ¿Ä·ʺƖ»ÄÌ¿ÈÅÄÃ»ÄÊƑ·ÊÊ·¹¾Ã»ÄÊËÄº»È
É¾»·ÈÉÊÈ»ÉÉ¹ÅÄº¿Ê¿ÅÄÉƑ¾ÅÉÊ¹»ÂÂ¿ÄÌ·É¿ÅÄ·Äº Ì¿ÈËÂ»Ä¹»Ɣ »¿ÄÌ¿ÌÅ »ÉËÂÊÉƓ
Ì»È¿¼¿»ºÊ¾»ÈÅÂ»Å¼ʹ¿Ä»¼¼¿¹¿»ÄÊÉËÈ¼·¹»·ÊÊ·¹¾Ã»ÄÊƑ¸ËÊÍ»È»ËÄ·¸Â»ÊÅ
¿º»ÄÊ¿¼Ï·ÄÏº¿È»¹Ê¼ËÄ¹Ê¿ÅÄÅ¼ʹ¿ÄÉËÉÊ·¿Ä¿Ä½½Â¿º¿Ä½ÃÅÊ¿Â¿ÊÏÅÈ¾ÅÉÊ¹»ÂÂ
¿ÄÌ·É¿ÅÄÅÄ¹»¿Ä¿Ê¿·Ê»ºƔ	ËÈÊ¾»ÈÃÅÈ»ƑÍ»¼¿ÄºÊ¾·Êº»Â»Ê¿ÅÄÅ¼ ¹·ËÉ»É·Ã¿¹ʽ
ÉÂ¿½¾ÊÂÏº»Â·Ï»º¿Ä¼»¹Ê¿ÅÄ Â»·º¿Ä½ÅÄÂÏÊÅÃ¿Âº·ÊÊ»ÄË·Ê¿ÅÄÅ¼Ì¿ÈËÂ»Ä¹»ƒ¿ÄÌ¿ÌÅƑ
Â¿Á»Í¿Ê¾Í¿ÂºÊÏÆ»Æ·È·É¿Ê»ÉƑ¿ÄÅ¹ËÂ·Ê¿ÅÄÍ¿Ê¾»Ì»ÄÂÅÍÄËÃ¸»ÈÉÅ¼ Ã¿¹ʽ
Æ·È·É¿Ê»É¹·ËÉ»ÉÂ»Ê¾·Âº¿É»·É»¿ÄÃ¿¹»ƔÅÍ»Ì»ÈƑº»Â»Ê¿ÅÄÅ¼ ¹·ËÉ»ÉÃ¿¹ʽ
º»Â·Ï»º¾ÅÉÊ¹»ÂÂ»½È»ÉÉ ƑÆÅÉÉ¿¸ÂÏÌ¿·º¿ÉÈËÆÊ»ºÉ¿½Ä·ÂÊÈ·ÄÉºË¹Ê¿ÅÄ¿ÄÌ¿ÊÈÅ
Æ·Ê¾Í·ÏÉƔ »¹ÅÄ¼¿ÈÃ·¹È¿Ê¿¹·ÂÈÅÂ»Å¼ʹ¿ÄÆ·È·É¿Ê»ÅÄ¹ÂËÉ¿ÅÄÉƓ
·ÊÊ·¹¾Ã»ÄÊÊÅÊ¾»ÉËÈ¼·¹»ƑÂ»·º¿Ä½ÊÅÈ»ºË¹»ºÆ·È·É¿Ê»ÃÅÊ¿Â¿ÊÏ·Äº¾ÅÉÊ¹»ÂÂ
¿ÄÌ·É¿ÅÄƔÅÍ»Ì»ÈƑʹ·ÆÆ»·ÈÉÊÅÄÅÊ¸»¹È¿Ê¿¹·Â¼ÅÈ½Â¿º¿Ä½ÃÅÊ¿Â¿ÊÏÅÈ¾ÅÉÊ
¹»ÂÂ¿ÄÌ·É¿ÅÄƑÉ¿Ä¹»Æ·È·É¿Ê»ÉÆ»»ººËÈ¿Ä½Ê¾»É»ÆÈÅ¹»ÉÉ»É¿ÉËÄ·¼¼»¹Ê»ºƔ
	ËÈÊ¾»ÈÃÅÈ»Ƒº»Â»Ê¿ÅÄÅ¼ʹÂ»·ºÉÅÄÂÏÊÅÉÂ¿½¾Ê·ÊÊ»ÄË·Ê¿ÅÄÅ¼Ê¾»Æ·È·É¿Ê»Ɣ
ʸǆ ʸǆ ʹ ʸ ʸ
ʺƑʻ ʻ ʹ
ʸ
ʹ
ʺ
ʻ
ǆ
»¼»È»»Ê·ÊËÉƓ 


ʸˀ·ÏʹʷʸʾƑ ƓʺʹƺºÅ¿Ɠ ƻ	¿ÈÉÊÆË¸Â¿É¾»ºƓ ʹ ʸʷƔʸʹʽʿʿƭÍ»ÂÂ¹ÅÃ»ÅÆ»ÄÈ»ÉƔʸʸʼˀʻƔʸ
ʸˀ·ÏʹʷʸʾƑ ƓʺʹƺºÅ¿Ɠ ƻ·Ê»ÉÊÆË¸Â¿É¾»ºƓ ʹ ʸʷƔʸʹʽʿʿƭÍ»ÂÂ¹ÅÃ»ÅÆ»ÄÈ»ÉƔʸʸʼˀʻƔʸÌʸ
·½»ʸÅ¼ʸʼ
»ÂÂ¹ÅÃ»Æ»Ä»É»·È¹¾ʹʷʸʾƑʹƓʺʹ·ÉÊËÆº·Ê»ºƓʸˀʹʷʸʾ
·ÈÁËÉ»¿ÉÉÄ»Èƺ ƻÅÈÈ»ÉÆÅÄº¿Ä½·ËÊ¾ÅÈƓ Ã·ÈÁËÉƔÃ»¿ÉÉÄ»Èʤ½Â·É½ÅÍƔ·¹ƔËÁ

È·ÉƑ·¹ÁÉÅÄƑÅÅºÉ ÅÍÊÅ¹¿Ê»Ê¾¿É·ÈÊ¿¹Â»Ɠ »Ê·ÂƔ ·È·É¿Ê»ÉÂ·¹Á¿Ä½Ê¾»Ã¿¹ÈÅÄ»Ã·ÂÆÈÅÊ»¿Äʹ·È»º»¼¿¹¿»ÄÊ¿ÄÉËÈ¼·¹»
»ÂÂ¹ÅÃ»Æ»Ä»É»·È¹¾ʹʷʸʾƑ·ÊÊ·¹¾Ã»ÄÊ·Äº¾ÅÉÊ¹»ÂÂ»½È»ÉÉƑ¸ËÊÈ»Ã·¿ÄÌ¿ÈËÂ»ÄÊ ƾÌ»ÈÉ¿ÅÄʸƒÈ»¼»È»»ÉƓ·Í·¿Ê¿Ä½Æ»»ÈÈ»Ì¿»Íƿ¿ÄÌ¿ÌÅ ʹ
ƓʺʹƺºÅ¿Ɠ ƻʸʷƔʸʹʽʿʿƭÍ»ÂÂ¹ÅÃ»ÅÆ»ÄÈ»ÉƔʸʸʼˀʻƔʸ
ʛʹʷʸʾ
È·É Ɣ¾¿É¿É·ÄÅÆ»Ä·¹¹»ÉÉ·ÈÊ¿¹Â»º¿ÉÊÈ¿¸ËÊ»ºËÄº»ÈÊ¾»Ê»ÈÃÉÅ¼Ê¾» ƑÍ¾¿¹¾ÅÆÏÈ¿½¾ÊƓ »Ê·Â È»·Ê¿Ì»ÅÃÃÅÄÉÊÊÈ¿¸ËÊ¿ÅÄ¿¹»Ä¹»
Æ»ÈÃ¿ÊÉËÄÈ»ÉÊÈ¿¹Ê»ºËÉ»Ƒº¿ÉÊÈ¿¸ËÊ¿ÅÄƑ·ÄºÈ»ÆÈÅºË¹Ê¿ÅÄ¿Ä·ÄÏÃ»º¿ËÃƑÆÈÅÌ¿º»ºÊ¾»ÅÈ¿½¿Ä·ÂÍÅÈÁ¿ÉÆÈÅÆ»ÈÂÏ¹¿Ê»ºƔ
¾¿ÉÍÅÈÁÍ·ÉÉËÆÆÅÈÊ»ºÊ¾»»ÂÂ¹ÅÃ»ÈËÉÊƾʷʿʾʼʿʹƿƑƾʸʷʺʿʾʼƿ·Äºƾʷʿʼʺʻˀƿƒ·ÄËÈÅÆ»·Ä»É»·È¹¾ÅËÄ¹¿ÂƖÊ·ÈÊ¿Ä½½È·ÄÊ
È·ÄÊ¿Ä¼ÅÈÃ·Ê¿ÅÄƓ
ƾƖʹʷʸʹƖÊ
ʺʷˀʹʼʼƖÄºÅÅÎƿÊÅƒË¸Â¿¹»·ÂÊ¾»ÈÌ¿¹»ƾʸʷʼʸˀʸƿ·ÄºƾʷʼʻˀʽʸƿÊÅ
Ɣ
¾»¼ËÄº»ÈÉ¾·ºÄÅÈÅÂ»¿ÄÉÊËºÏº»É¿½ÄƑº·Ê·¹ÅÂÂ»¹Ê¿ÅÄ·Äº·Ä·ÂÏÉ¿ÉƑº»¹¿É¿ÅÄÊÅÆË¸Â¿É¾ƑÅÈÆÈ»Æ·È·Ê¿ÅÄÅ¼Ê¾»Ã·ÄËÉ¹È¿ÆÊƔ
ÅÃÆ»Ê¿Ä½¿ÄÊ»È»ÉÊÉƓ Å¹ÅÃÆ»Ê¿Ä½¿ÄÊ»È»ÉÊÉÍ»È»º¿É¹ÂÅÉ»ºƔ
ʸˀ·ÏʹʷʸʾƑ ƓʺʹƺºÅ¿Ɠ ƻ	¿ÈÉÊÆË¸Â¿É¾»ºƓ ʹ ʸʷƔʸʹʽʿʿƭÍ»ÂÂ¹ÅÃ»ÅÆ»ÄÈ»ÉƔʸʸʼˀʻƔʸ
·½»ʹÅ¼ʸʼ
»ÂÂ¹ÅÃ»Æ»Ä»É»·È¹¾ʹʷʸʾƑʹƓʺʹ·ÉÊËÆº·Ê»ºƓʸˀʹʷʸʾ
Introduction
Apicomplexan parasites are obligate intracellular parasites that 
invade the host cell in an active process that involves the para-
site’s own acto-myosin system acting in concert with parasite- 
derived surface ligands (Meissner et al., 2013). These ligands are 
derived from secretory organelles, the micronemes, which are 
unique to apicomplexan parasites. Indeed, microneme secretion 
has been demonstrated in several studies to be linked to efficient 
parasite invasion and gliding motility, and it has been suggested 
that micronemal proteins act as force transmitters for the acto-
myosin system, similar to the role of integrins in amoeboid cells 
(Bargieri et al., 2014; Tardieux & Baum, 2016). These proteins are 
then cleaved by rhomboid proteases (ROMs) to release the force 
(Rugarabamu et al., 2015; Shen et al., 2014a).
One crucial family of micronemal proteins is the thrombospondin 
-related proteins, such as TRAP, MTRAP, TSP and CTRP, which 
have been suggested to be essential for gliding motility and inva-
sion in diverse life stages of Plasmodium spp. (Bartholdson 
et al., 2012; Baum et al., 2006; Dessens et al., 1999; Morahan 
et al., 2009; Moreira et al., 2008; Sultan et al., 1997). Similarly, 
the Toxoplasma gondii homolog of TRAP, MIC2, is thought 
to be required for gliding motility and invasion, and a condi-
tional knockdown mutant for mic2 suggested that MIC2 is an 
important component of this machinery (Huynh & Carruthers, 
2006). However, recent results questioned the importance of 
MIC2, since it is relatively straightforward to obtain clonal mic2 
null mutants using reverse genetic tools, such as a conditional 
recombinase system (Andenmatten et al., 2013). Furthermore, 
a recent genome-wide CRISPR/Cas9 screen indicated a rela-
tively minor contribution of mic2 to parasite fitness in vitro (Sidik 
et al., 2016). Given the huge repertoire of micronemal proteins, 
it is thus tempting to speculate that multiple redundancies exist 
among these proteins. Such a situation has been described for 
AMA1, a micronemal protein that is involved in host cell invasion, 
but is not essential (Bargieri et al., 2013; Lamarque et al., 2014).
A recent systematic dissection of other proteins involved in 
gliding motility, such as parasite actin, myosin A and its light 
chain MLC1, GAP45 and GAP40 has identified novel functions 
for these proteins and demonstrated that the gliding machin-
ery is involved in the formation and release of attachment sites 
(Bargieri et al., 2014; Egarter et al., 2014a; Harding et al., 
2016; Periz et al., 2016; Whitelaw et al., 2017). Furthermore, 
MIC2 is thought to interact with parasite F-actin via a connector 
protein that has been recently described and suggested to bind 
both the cytosolic tail of MIC2 and parasite F-actin (Jacot 
et al., 2016), which might well be involved in the regulation of 
attachment sites.
Given our evolving understanding of parasite motility mecha-
nisms, we set out to re-analyse the functions of mic2 during the 
parasite’s asexual life cycle, both in vitro and in vivo. We confirm 
previous findings, demonstrating that MIC2 is involved in gliding 
motility and invasion (Huynh & Carruthers, 2006). This involve-
ment is best demonstrated in attachment assays that suggest an 
important role for MIC2 in the generation of attachment sites 
that are required for efficient motility. However, while a lower 
percentage of parasites devoid of MIC2 move for shorter distances, 
they reach the same maximal speeds as WT parasites. Similarly, 
fewer parasites lacking MIC2 invade host cells, but when they do 
invade they do so at speeds comparable to WT parasites. Like para-
sites deficient in other components of the acto-myosin system, with 
which MIC2 interacts, the mic2 KO parasites show delayed host 
cell egress. Mice have been widely use and an in vivo model of 
toxoplasmosis to test virulence of T. gondii in mammalian hosts. 
Unexpectedly, in vivo analysis demonstrates that they are only 
mildly attenuated and still induce lethal disease in mice. RNA 
sequencing analysis revealed that deletion of mic2 has a minor 
impact on the transcription levels of other micronemal, ROMs 
and motor complex proteins, as well as several proteins with 
no obvious connection to invasion or motility, suggesting a 
multifactorial adaptation to loss of MIC2.
Results
mic2 is an important but non-essential gene
We previously described the generation and initial characterisation 
of a null mutant for mic2 using the DiCre system (Andenmatten 
et al., 2013). In this mutant, the native mic2 gene has been replaced 
by loxP-flanked mic2 cDNA (loxPmic2). Upon Cre-mediated 
site-specific recombination, the mic2 cDNA was removed, and 
the reporter gene YFP placed under the control of the endog-
enous promoter, resulting in green fluorescent mic2 KO parasites 
(Figures 1 A–C). Despite forming smaller plaques when compared 
to the WT RH strain, mic2 KO parasites can be easily isolated and 
maintained in culture, demonstrating that mic2 is an important, 
but non-essential gene in the Toxoplasma lytic cycle, as described 
previously (Andenmatten et al., 2013). No significant differences 
in plaque size were observed between loxPmic2 and WT 
T. gondii parasites (Figure 1D). To address the possibility of 
adaptation to mic2 loss, we compared freshly induced mic2 KO 
(1 lytic cycle, mic2 FKO) to mic2 KO parasites cultured for 
more than one year after induction. No significant difference in 
plaque size was observed between the two strains (Figure 1D). 
Proteolytic processing and trafficking of the MIC2-associated pro-
tein (M2AP) was previously shown to depend on MIC2 (Huynh 
& Carruthers, 2006). We confirmed that depletion of MIC2 leads 
to M2AP mislocalisation and constitutive secretion of unprocessed 
M2AP (Figure S1) with no significant effects on the localisation or 
secretion of other tested micronemal proteins.
Deletion of mic2 leads to only minor changes in the 
expression of other known invasion machinery components
In the case of ama1, the removal of the gene leads to the upregula-
tion of its homologue ama2, allowing compensation of the loss of 
ama1 function (Bargieri et al., 2013; Lamarque et al., 2014). To 
test if removal of mic2 leads to up- or downregulation of known 
components of the invasion machinery (i.e. other micronemal or 
glideosome proteins, actin, etc.), RNA sequencing analysis was 
performed to compare relative gene expression levels in RH, loxP-
mic2, mic2 KO and ama1 KO. RH was used as a reference (100%) 
(Figure 2, Figure S2). In parallel, we confirmed for ama1 KO that 
transcription levels of ama2 were upregulated. We also observed 
increased transcription levels of various other genes in ama1 KO 
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Figure 1. Generation of a mic2KO clonal line using DiCre recombinase system. A) Schematic representation of the construct used for 
generating mic2 KO parasites. The endogenous mic2 was replaced by mic2 cDNA flanked with loxP sites (orange circles). Upon addition 
of rapamycin, the gene was excised and YFP expressed. Stop codons are represented by blue circles. B) Immunoblot analysis of MIC2 
expression in WT, loxPmic2 and mic2 KO parasites. Catalase was used as a loading control. C) IFA of MIC2 and YFP expression in WT, 
loxPmic2 and mic2 KO parasites. Scale bars: 2 µm. n=6, total number of vacuoles observed >450. D) Representative examples and analysis 
of plaque assays comparing WT, loxPmic2, mic2 FKO and mic2 KO. *** p-value <0.001 in a two-tailed Student’s t-test.
Figure 2. Transcriptional analysis of MIC expression levels in the mic2 KO parasites. Graphical representation of percentage of mean 
FPKM value normalised to RH value for RH (White), loxPmic2 (Black), mic2 KO (Red) and ama1KO (Yellow) strains. Differences between 
each mutant and RH were calculated using CutDiff with a comparison of three independent biological replicates, using the quartile library 
normalization method, a “pooled” dispersion estimation method with the three replicates and a false discovery rate of 0.05. Statistically 
significant differences from RH are indicated by *. Error bars indicate the FPKM standard deviation within the replicate.
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that are implicated in invasion, such as mic2, mic5, mic6, mic9, 
mic11, and rom5, as well as downregulation of mic3, mic17a, 
mic19, gap45, mlc1 and rom4, suggesting that adaptation to ama1 
disruption in culture is multifactorial. Although ama2 shows 
the strongest upregulation, the overall expression level of ama2 
remains very low compared to ama1 (Figure S2, Table S1).
Fewer differences were seen between loxPmic2 and mic2 KO 
parasites than were seen in ama1 KO (Figure S2, Table S1). Other 
than mic9 and rom5, deletion of mic2 had little effect on the tran-
scription level of the known MICs, glideosome or rhomboid genes 
examined. Furthermore, when we compared the whole transcrip-
tomes, we observed similar changes in ama1 KO and mic2 KO, 
suggesting a potential multifactorial and overlapping adaptation 
process. The genes whose expression changed include several pro-
teases, surface antigens and hypothetical proteins (Table S2 and 
Table S3). However, no single candidate capable of compensating 
for the loss of MIC2 emerged from this analysis.
Attachment is impaired in mic2 KO parasites
We previously demonstrated that the acto-myosin system of the 
parasite is important for surface attachment and required for effi-
cient initiation of gliding motility (Whitelaw et al., 2017). Since 
MIC2 is connected to this system, we wished to investigate if a 
similar phenotype can be observed in mic2 KO parasites. Using a 
standard attachment assay (Whitelaw et al., 2017), we observed that 
the percentage of mic2 KO parasites attached to host cells dropped 
to 20% in comparison to WT (Figure 3A), consistent with previous 
studies (Harker et al., 2014; Huynh & Carruthers, 2006). We also 
estimated attachment strength using a fluidic shear stress assay on 
surfaces coated with collagen IV (Figure 3B). Parasites were incu-
bated without flow to allow them to attach to the surface. An initial 
flow of 0.5 dyn/cm2 was applied to wash off unattached parasites 
and the remaining number of parasites for each strain was consid-
ered as the initial value (100%). In contrast to control parasites, 
mic2 KO parasites were washed off rapidly at low shear stress (39% 
vs. 86.6% parasites remaining for mic2 KO and WT, respectively at 
2.5 dyn/cm2), consistent with previous results using the mic2 
conditional knockdown (Harker et al., 2014). In summary, mic2 
KO parasites have a deficiency in their capacity for surface 
attachment, which will inevitably affect gliding motility and host 
cell invasion.
Depletion of MIC2 has little impact on gliding speed
To analyse the role of MIC2 during gliding motility, we performed 
standard trail assays to determine the ratio of gliding to immotile 
parasites. Using this analysis, we confirmed that the majority 
(~60%) of mic2 KO parasites are incapable of initiating gliding 
compared to WT (Figure 4A), as previously reported (Huynh & 
Carruthers, 2006). By video microscopy, the three types of motility 
(circular, helical and twirling) (Håkansson et al., 1999) were 
observed  (Video S1–Video S6). Time lapse analysis showed that 
once motility was initiated, depletion of MIC2 has an effect on 
both the average speed and average distance travelled by 
helically gliding parasites, while the maximal speed was not affected 
(Figure 4B). In the case of circularly gliding parasites, a reduc-
tion in the average distance travelled was seen for mic2 KO para-
sites, consistent with previous data (Huynh & Carruthers, 2006). 
Surprisingly, the average and maximum speeds increased compared 
to WT parasites (Figure S3).
Next, we wished to investigate gliding motility in a more physi-
ological 3D environment (Figure 4C). In good agreement with 
the 2D-motility assays, fewer mic2 KO parasites initiated motil-
ity in a 3D matrix when compared to WT parasites. Furthermore, 
a significant reduction in average displacement (9.54 ± 1.17 
µm vs. 16.66 ± 0.58 µm) and average speed (0.72 ± 0.16µm/s-1 
vs. 0.91 ± 0.08 µm/s-1) was observed in mic2 KO vs. WT para-
sites, respectively (Figure 4D). Again, no reduction in maximal 
speed was observed, indicating an “all-or-nothing” response 
(Figure 4D). Together, these data suggest that, similar to MyoA, 
MLC1 and F-Actin, the predominant function of MIC2 is in the 
establishment of attachment sites required for effective initiation 
of motility.
Figure 3. mic2KO parasites show impaired attachment to host cells and collagen IV. A) Percentage of parasites attached to host cells 
after 30 min. Mean values of three independent assays are shown ± SEM, *** p-value <0.001 in a two-tailed Student’s t-test. B) Percentage of 
parasites retained on a collagen IV-coated surface under fluidic shear stress relative to 0.5 dyn/cm2 flow for RH and mic2 KO. Mean values 
of three independent assays are shown ± SEM, *** p-value <0.001 in a two-tailed Student’s t-test.
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Figure 4. Maximal speed of gliding is not impacted by mic2 KO. A) Trail deposition assay of WT parasites compared to mic2 KO. Mean 
values of three independent assays are shown ± SEM and ** p-value <0.01 in a two-tailed Student’s t-test. B) Kinetic analysis of 2D helical 
gliding. Data were analysed using auto-tracking software. Mean values of three independent assays are shown ± SEM, ***: p-value <0.001 in 
a two-tailed Student’s t-test. C) Representative maximum intensity projections of 3D Matrigel-based motility assays comparing WT to mic2 KO 
parasites (left) and % of parasites moving (right) normalised to WT. D) Analysis of 3D trajectories; mean values of three independent assays 
are shown ± SD, ***: p-value <0.001 in a two-tailed Student’s t-test.
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Depletion of MIC2 results in lower invasion rates, but has 
no influence on invasion speed
Next, we investigated the invasion process of mic2 KO para-
sites (Figure 5A) and found, as previously described (Huynh & 
Carruthers, 2006), that invasion is strongly inhibited, at 18 ± 3% 
relative to WT invasion levels. In this assay the overall failure of 
invasion is measured, which could be due to defects in host cell 
attachment, junction formation or host cell penetration. To differ-
entiate between these individual steps, invasion rates were normal-
ized to the total number of interacting parasites (i.e., attached plus 
invaded). Interestingly, in this case the invasion rates of WT and 
mic2 KO parasites are similar, demonstrating that the reduced inva-
sion of mic2 KO parasites relative to WT parasites is mainly due to 
their failure to attach to the host cell (Figure 5B). Next, we assessed 
junction formation and penetration speeds (Figures 5C and D) and 
were unable to detect significant differences between WT and mic2 
KO parasites. mic2 KO parasites invaded through a normal junction 
and penetrated the host cell at speeds similar to those of WT para-
sites (21.3 ± 11.7 s and 21.0 ± 6.9 s for WT and mic2 KO, respec-
tively) (Videos S7 and Videos S8). These results lead us to conclude 
that the invasion deficiency observed for mic2 KO parasites is due 
to impaired attachment to the host cell, as suggested previously 
(Huynh & Carruthers, 2006).
Effect of mic2 deletion on intracellular parasites
We also readdressed the function of MIC2 in intracellular devel-
opment and egress. While intracellular replication of mic2 KO 
parasites appeared normal (Figure 6A), disruption of mic2 caused 
a significant delay in host cell egress (Figure 6B–D). When egress 
was artificially triggered with a Ca2+ ionophore (A23187), mic2 
KO parasites were able to rupture the parasitophorous vacuole at 
levels comparable to WT (89 ± 2 % vs. 84 ± 5% for WT and mic2 
KO respectively) (Figure 6B). However, a higher proportion of 
mic2 KO parasites were unable to leave the host cell after lysing 
the parasitophorous vacuole membrane, suggesting a defect in ini-
tiating motility (Figure 6C and D, and Video S9–Video S10). This 
defect was still evident even at 30 min after induction, as only 
37 ± 3 % of mic2 KO had moved out of the vacuole compared to 
95 ± 3 % for WT.
mic2 KO parasites are less virulent than WT parasites but 
still lethal in mice
Previous data indicated that mic2 knockdown parasites are aviru-
lent in mice (Huynh & Carruthers, 2006). To test whether this is 
also the case for the mic2 KO parasites, mice were infected intra-
peritoneally with mic2 KO, loxPmic2, killed WT tachyzoites (1×104) 
or PBS. The mic2 KO parasites caused severe disease in mice 
Figure 5. The mic2 KO defect in invasion is due to diminished attachment capacity. A) mic2 KO and WT parasites were incubated for 
1h with HFF cells, and invasion rate was calculated by comparing the number of mic2 KO vs. WT parasites invaded. Mean values of three 
independent assays are shown ± SEM, ***: p-value <0.001 in a two-tailed Student’s t-test. B) Normalised invasion assays. For each strain 
(mic2 KO and WT), the number of invaded parasites was normalized to the total number of parasites observed (attached + invaded). Mean 
values of three independent assays are shown ± SEM. C) IFA of the junction protein RON2 and AMA1/YFP in mic2 KO and WT tachyzoites, 
scale bar 5 µm. n=3, total number of parasites observed >50. D) Penetration kinetics of mic2 KO and WT tachyzoites determined by time-
lapse microscopy (n=25).
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leading to death or necessitating their euthanasia at humane end-
points by day 7 (Figure 7A). To verify that the cause of severe dis-
ease was due to parasite replication and to allow visualization of 
parasite burden in real time in vivo, we generated mic2 KO parasites 
Figure 6. Parasites lacking MIC2 replicate normally, but are defective in host cell egress. A) Replication analysis of mic2 KO parasites. 
Parasites were allowed to invade for 1 h prior to intracellular growth for 24 h and the number of parasites per parasitophorous vacuole was 
counted. Mean values of three independent assays are shown ± SEM. B and C) Parasite egress was artificially induced with Ca2+ ionophore 
(A23187) for 10 (B) and 30 min (C). For quantification, three outcomes were scored: parasites failed to lyse the vacuole (Intact PV), parasites 
lysed the vacuole but did not move (No movement) or classical egress (Movement out). Mean values of three independent egress assays are 
shown ± SEM. D) IFA illustrating a newly lysed vacuole (30 minutes post-induction) where antibody against SAG1 can only access part of the 
vacuole (top panels) and two fully lysed vacuoles, one showing little to no movement of mic2 KO parasites out of the vacuole (middle) and 
the other showing normal egress (bottom) N=4, total number of observed vacuole >450.
stably expressing a red shift luciferase. Five days post-infection, 
the mic2 KO parasites were observed at similar anatomical loca-
tions, but with a less heavy parasite burden compared to similarly 
transfected loxPmic2 parasites (Figures 7B and C).
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Figure 7. mic2 KO parasites induce lethal disease in mice and have a similar distribution in infected mice as WT parasites. A) Mice 
were infected with 1000 tachyzoites intraperitoneally with PBS, killed T. gondii RH strain or mic2KO RH strain T. gondii and disease followed. 
Mice infected with the RH strain of T. gondii succumbed to infection by day 7 post infection. B) The localisation of loxPmic2 T. gondii RH strain 
parasites and mic2 KO T. gondii strain parasites transfected with luciferase were broadly similar at day 5 post infection with parasites evident 
predominantly in the peritoneal cavity. Heat map represents the intensity of the detected luciferase signal. C) This localisation was supported 
by 3D diffuse tomographic reconstruction.
Discussion
Gliding motility and host cell invasion by apicomplexan para-
sites have been thought to critically depend on members of the 
thrombospondin-related anonymous protein (TRAP) family, 
which are transmembrane proteins derived from the micronemes 
(Huynh & Carruthers, 2006; Sultan et al., 1997). A huge body of 
research on these proteins led to the widely accepted model that they 
act as a link between the parasite’s cytoskeleton and the host cell 
by binding to surface receptors with their extracellular domain, and 
to parasite aldolase, which in turn interacts with parasite actin, via 
their C-terminal domain (Jewett & Sibley, 2003; Morahan et al., 
2009). Aldolase was recently shown to be dispensable for glid-
ing motility and invasion (Shen & Sibley, 2014b), but a new 
“connector” protein postulated to link the tail of MIC2 to actin 
has been described (Jacot et al., 2016). Nevertheless, recent re- 
analysis of TRAP mutants suggested that these proteins do not 
necessarily function during motility as force transmitters, but 
rather in the regulated formation and release of adhesion sites 
(Hegge et al., 2010; Münter et al., 2009), since Plasmodium spo-
rozoites remain motile in the absence of TRAP or TLP and can be 
chemically complemented on tuneable substrates (Hellmann 
et al., 2013). Furthermore, other members of the TRAP family 
have been demonstrated to have unexpected functions, unrelated 
to gliding motility or invasion. For example MTRAP has long been 
seen as the merozoite specific TRAP homolog that is required for 
merozoite invasion (Baum et al., 2006), but recent studies demon-
strate that its crucial function lies in gametocyte egress (Bargieri 
et al., 2016; Kehrer et al., 2016). Furthermore, reassessment 
of other components of the gliding machinery in T. gondii, 
such as actin or MyoA, demonstrated that they play a crucial 
role in the formation of attachment sites, but not necessarily in 
force production per se (Whitelaw et al., 2017), and our current 
view of the mechanics of this complex system requires further 
analysis (Tardieux & Baum, 2016).
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In the case of the TRAP-family protein MIC2, previous attempts 
to knock out the gene failed, suggesting an essential function 
(Huynh & Carruthers, 2006). A conditional knockdown mutant was 
therefore generated and used to demonstrate important roles for 
MIC2 in gliding motility, attachment to host cells, host cell inva-
sion and virulence in vivo (Huynh & Carruthers, 2006). Using a 
conditional recombination system, however, we showed that it was 
possible to generate clonal null mutants for mic2 (Andenmatten 
et al., 2013), demonstrating that MIC2 is not an essential 
gene. This finding was corroborated by a recent genome-wide 
phenotypic screen based on CRISPR/Cas9, indicating that 
disruption of mic2 has only a mild phenotypic defect (phenotypic 
score = -1.17; (Sidik et al., 2016)).
Here, we assessed the functional consequences of deleting mic2. 
In contrast to other conditional null mutants generated using 
the DiCre system, such as the myoA KO, the isolation of  clonal 
mic2 KO mutants was straightforward, indicating only minor 
competition between non-induced (mic2+) parasites and mic2 KO 
parasites (data not shown). Interestingly, we could not identify 
any long-term phenotypic adaptation due to prolonged cultur-
ing of mic2 KO parasites, since the phenotypes appear to remain 
unchanged over time. When we performed a comparative tran-
scriptomic analysis, we found that deletion of mic2 had little 
effect on the transcription level of known MICs, motor or ROM 
proteins, while multiple proteases (lipases, methionine ami-
nopeptidase), an uncharacterized EGF and PAN domain containing 
protein, SAG-related proteins and hypothetical proteins were 
found to be slightly upregulated in the mic2 KO (Table S2). These 
data suggest that the deletion of mic2 may result in a multifacto-
rial adaptation that involves small differences in expression levels 
of seemingly unrelated genes. How rapidly such an adaptation 
occurs is not known; it is possible that the presence of other micro-
neme proteins with partially overlapping functions immediately 
enables the parasite to tolerate the loss of mic2. Intriguingly, many 
of the seemingly unrelated genes upregulated in mic2 KO were also 
upregulated in ama1 KO (Table S2 and Table S3).
Like the parasites depleted of MIC2 by conditional knockdown 
(Huynh & Carruthers, 2006), mic2 KO parasites showed no defect 
in the trafficking and localization of other microneme proteins 
(with the notable exception of M2AP) and no effect on intracellular 
replication, but dramatic effects on host cell invasion, which are 
due primarily to decreased attachment. Both the conditional knock-
down and the KO showed that the loss of MIC2 results in reduced 
2D motility, likely through an effect on attachment, and that helical 
motility is more affected than circular motility. We have extended 
the motility analysis and shown that in both 2D and 3D, the defect 
appears to be one of motility initiation; once mic2 KO parasites start 
moving, they can reach the same maximal speeds as WT parasites. 
Interestingly a recent study compared adhesion of mic2 knock-
down parasites under fluidic stress and concluded that only initial 
attachment, but not strengthening of attachment sites was affected 
(Harker et al., 2014). The invasion phenotype of the mic2 KO is 
similar to that of ama1 KO parasites, which also show reduced 
attachment to host cells, but penetration into the host cell at speeds 
similar to that of WT parasites (Bargieri et al., 2013). It remains to 
be seen if redundant proteins can compensate for gliding/invasion 
motility, but NOT attachment in the absence of MIC2, as suggested 
for AMA1 (Lamarque et al., 2014).
In contrast to the MIC2 conditional knockdowns (Huynh & 
Carruthers, 2006), we find that mic2 KO parasites have a significant 
delay in host cell egress. The reduced egress is not likely due to a 
complete inability of the parasite to move, since kinetic analysis 
of mic2 KO parasites demonstrates only partial motility defects in 
a 2D and 3D environment. Rather it appears that motility is initi-
ated with a significant delay, and that the parasites stay connected 
to each other (data not visualised), leading to the speculation that 
MIC2 might be involved in a signalling cascade that triggers host 
cell egress or parasite/parasite interaction. Future experiments will 
be required to elucidate the role of MIC2 during egress in more 
detail and to determine whether the reduced ability of mic2 KO 
parasites to egress compared to the conditional knockdowns is due 
to residual expression of MIC2 in the conditional knockdown or to 
some other effect.
Most surprisingly, and in contrast to the results obtained for the 
MIC2 conditional knockdown (Huynh & Carruthers, 2006), we 
find that mic2 KO parasites are only mildly attenuated compared 
to WT RH parasites. The mic2 KO line induces lethal disease in 
BALB/c mice, and transfection of these parasites with a luciferase 
gene demonstrated that they grow in similar anatomical locations 
in mice as control parasites. One explanation for the different find-
ings could be that RH TATi $HX, the parasite line used to gener-
ate a knockdown for mic2 is already severely attenuated due to the 
expression of the Tet-transactivator. Indeed, in the study by Huynh 
& Carruthers, 2006, high doses (5 × 104 tachyzoites) with RH TATi 
$HX were required to achieve normal time-to-death kinetics. It 
is thus possible that knockdown of mic2 in this strain reflects an 
enhancement of the already attenuated phenotype, while depletion 
in a WT background has only mild effects on parasite virulence. 
These in vivo results, demonstrating that parasites deficient in Mic2 
can infect and replicate in mice, combined their ability to infect and 
replicate in vitro within HFF cells, suggest that Mic2 redundancy 
might extrapolate to other mammalian systems.
In summary, we find here that MIC2 acts as important, but not 
essential, attachment factor, and that reduced invasion and glid-
ing rates are due to a decreased ability to initiate rather than to 
sustain motility. This is similar to the findings for other compo-
nents of the acto-myosin system, such as actin, MyoA or MLC1, 
where it appears that formation of adhesion sites is one of the criti-
cal functions of this complex machinery (Whitelaw et al., 2017). 
Finally, our finding that deletion of mic2 causes only a mild attenu-
ation of virulence in vivo will have implications for future vaccine 
design.
Materials and methods
Cloning DNA constructs: All primers used in this study were 
synthesised by Eurofins (UK) and are listed in Table S4. A red 
shift luciferase (Bruce Branchini, Connecticut College, USA) was 
amplified using Luc fw/rv primers and cloned under the p5RT70 
promoter with a chloramphenicol resistant cassette.
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Mic2 inducible KO vector: As previously described 
(Andenmatten et al., 2013), to generate loxPMic2loxP-YFP-HX, 
the mic2 3` UTR was amplified from genomic DNA using the 
primer pair 3` UTR Mic2 fw/rv, and the PCR fragment was cloned 
into p5RT70loxPKillerRedloxPYFP-HX via SacI. The mic2 ORF 
(TGME49_201780) was amplified from cDNA using the primers 
Mic2 ORF fw/rv and was cloned into the parental vector p5RT70-
loxPKillerRedloxPYFP-HX using EcoRI and PacI. Finally, the 
mic2 5` UTR containing the endogenous promoter was amplified 
from genomic DNA using the primer pair 5` UTR Mic2 fw/rv and 
cloned into the final vector using ApaI and EcoRI.
Culturing of parasites and host cells: Human foreskin fibroblasts 
(HFFs) were grown on TC treated plastics plates and maintained 
in Dulbecco’s modified Eagle’s medium (DMEM) supplemented 
with 10% foetal bovine serum (FBS), 2 mM L-glutamine and 
25 mg/ml gentamycin. Parasites were cultured in HFFs and 
maintained at 37°C and 5% CO2.
T. gondii transfection and selection: The conditional mic2 
knockout strain (ku80::diCre/endogenous mic2::loxPmic2loxP, 
referred to here as loxPMic2) was generated as previously described 
(Donald et al., 1996) by transfecting 60 µg of the plasmid loxP-
Mic2loxPYFP-HX into the ku80di::Cre parasites to replace the 
endogenous copy of mic2, and parasites containing stable inte-
gration of this construct were selected using xanthine and myco-
phenolic acid, as previously described (Donald et al., 1996). The 
resulting loxPMic2 strain carries only one copy of mic2, which can 
be excised by adding rapamycin (50 nM in DMSO for 4 h before 
washout) to generate the mic2 null mutant (ku80::diCre/mic2−, 
referred to here as mic2 KO). The clonal mic2 KO line was iso-
lated by performing serial dilutions on the clonal induced loxPMic2 
strain after 4 h induction and subsequent removal of rapamycin. 
After verification of the integration, protein expression was checked 
by western blotting using anti-MIC2 and anti-catalase antibodies 
and IFA using anti-MIC2 antibodies and YFP expression. Red shift 
luciferase expressing loxPmic2 and mic2 KO were obtained by 
transfecting a Red-shift luciferase expressing plasmid using ran-
dom integration. Parasites were then selected for chloramphenicol 
resistance and luciferase expression.
RNA extraction and sequencing: RH, loxPmic2, mic2 KO 
and ama1 KO RNA was extracted using the RNeasy® Mini Kit 
(Qiagen) in a biological triplicate. Eluate RNA concentration was 
determined by Nanodrop (Thermo Scientific). For sequencing, 
4ug per sample was sent to NGS Laboratory, Glasgow Polyomics 
(University of Glasgow, Bearsden, UK). RNA was analysed 
after polyA library preparation using paired-end with a depth of 
sequencing of 25M bases on a Next Seq 500 sequencer. Results 
were analysed on Galaxy server, with software provided (http://
heighliner.cvr.gla.ac.uk/login?redirect=%2F). After trimming, 
data were aligned to the T. gondii genome using TopHat2. After 
mapping, differential expression compared to RH was determined 
using Cutdiff. For each analysis, data for the three biological trip-
licates were carried out under the same condition (loxPmic2, mic2 
KO, ama1 KO) and compared to the triplicate of RH parasites 
using a quartile library normalization method, a pooled dispersion 
estimation method with a false discovery rate of 0.05. Individual 
FPKM of each sample was also extracted to control the analysis. 
Immunofluorescence analysis: IFA was carried out as previously 
described (Egarter et al., 2014b). Briefly, parasites were allowed 
to invade and replicate in a HFF monolayer grown on glass cover-
slips. The intracellular parasites were fixed in 4% paraformalde-
hyde for 20 min at room temperature (RT). Afterwards coverslips 
were blocked and permeabilised in 2% BSA and 0.2% Triton 
X–100 in PBS for 20 min at RT. The staining was performed using 
the indicated combinations of primary antibodies for 1 h at RT, 
followed by the incubation with AlexaFluor 350-, AlexaFluor 
488-, AlexaFluor 594- or AlexaFluor 633-conjugated second-
ary antibodies (1:3000, Invitrogen–Molecular Probes) for another 
45 min at RT. For a list of all antibodies used in this study see 
Table S5.
Western-blot: Freshly egress RH, loxPmic2 and mic2 KO parasites 
were harvested, filtered and washed before being resuspendend in 
PBS containing Pierce™ Protease Inhibitor Mini Tablets, EDTA 
Free (Thermo Scientific) and Triton X-100 0.2%. Western blots 
were processed using the indicated combination of primary anti-
bodies for 1h at RT, followed by three washes and incubation with 
IRDye LiCor secondary antibodies (680RD and 800W, 1:20 000) 
for another hour at RT. Labeled membranes were visualized using 
Li Cor Odyssey Clx. For a list of all antibodies used in this study 
see Table S5.
Phenotypic characterisations
Plaque assay: Plaque assays were conducted as described previ-
ously (Egarter et al., 2014b). 1×103 parasites were inoculated on 
a confluent monolayer of HFFs and incubated for 5 days at 37°C 
and 5% CO2, after which the HFFs were washed once with PBS 
and fixed with ice cold MeOH for 20 minutes. HFFs were stained 
with Giemsa with the plaque area measured using Fiji software 
version 1.8.0_66 (https://fiji.sc/). Mean values of three independent 
experiments +/- SD were determined.
Secretion assays: Microneme secretion was assayed by monitoring 
the release of MIC2, M2AP and MIC4 into the culture medium, as 
described previously (Huynh & Carruthers, 2006). Secretion was 
observed in absence (constitutive secretion) or presence of 2 µM 
A23187 (induced secretion) at 37°C.
Attachment assay: 1 x106 parasites were allowed to invade a 
confluent monolayer of HFF cells for 10 min. Cells were washed 
and fixed with cold 4% PFA (4°C). The total numbers of para-
sites within 15 fields of view (Objective 40X) were counted and 
compared between mic2 KO and WT. Mean values of three 
independent experiments +/- SD were determined.
Attachment under fluidic shear stress: Fresh extracellular para-
sites (4 × 105 in total consisting of approximately equal numbers of 
control and KO) were loaded into collagen IV coated fluidic cham-
bers (Ibidi IB-80192) and allowed to attach at 37°C for 20 min-
utes. PBS was pumped through the chamber using an “open loop 
flow” microfluidic pump (KD Scientific Legato 200 syringe pump) 
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system, similar to that described by (Harker et al., 2014), to control 
flow rates and generate fluidic shear stress. In our setup, a flow rate 
of 1 ml/min achieves 3 dyn/cm2 shear stress at the surface of the 
channel. Flow at 0.1 ml/min (equivalent to 0.3 dyn/cm2) was used to 
remove all non-attached parasites. At each fluidic shear stress level, 
control and mutant parasites were counted from 5 fields of view per 
experiment. Parasite count after the 0.1 ml/min wash was taken as 
100% of attached parasites. Counts at all other rates of flow were 
normalised to the 100%. Data collected was analysed using Excel 
to assess significance of differences between control and mutants 
using Student’s t-test and further analysed using GraphPad Prism 
v. 6.01 software to display data as trends. Parasites in the chamber 
were monitored via a Zeiss Axio Vert.A1 microscope setup with a 
40x objective combined with an AxioCam ICm1 camera and Zen 
capture software. Mean values of three independent experiments 
+/- SD were determined.
Trail deposition assay: Gliding assays were performed as 
described previously (Håkansson et al., 1999). Briefly, freshly lysed 
parasites were allowed to glide on FBS-coated glass slides for 
30 min before they were fixed with 4% PFA and stained with 
A-SAG1 under non-permeabilising conditions. Mean values of three 
independent experiments +/- SD were determined.
2D video motility assay: Time-lapse video microscopy was 
used to analyse the kinetics over a 2D surface similar as pre-
viously described. Briefly a glass-bottom live cell dish (Ibidi 
µ-dish35mm-high) was coated in 100% FBS for 2 hours at room 
temperature. Freshly egressed parasites were added to the dish. 
Time-lapse videos were taken with a 20X objective at 1 frame 
per second using a DeltaVision® Core microscope. Analysis was 
done using Fiji version 1.8.0_66 with the wrMTrckr version 1.04 
tracking plugin (http://www.phage.dk/plugins/wrmtrck.html). For 
analysis, 20 parasites were tracked during both helical and circu-
lar gliding with the corresponding distance travelled, average and 
maximum speeds determined. Mean values of three independent 
experiments +/- SD were determined.
3D motility assay: Tachyzoites were prepared and assayed as 
previously described (Leung et al., 2014). Three independent 
biological replicates, each with three technical replicates, were 
performed. Parameters calculated from 3D motility assays were 
analyzed using two-way ANOVA with Sidak’s multiple compari-
sons test, with GraphPad Prism v. 6.01. Where statistically signifi-
cant, multiplicity adjusted P values for comparisons are indicated 
with asterisks.
Invasion and replication assay: 5x104 freshly lysed parasites 
were allowed to invade a confluent layer of HFFs for 1 hour. 
Subsequently, five washing steps were performed for removal of 
extracellular parasites. Cells were then incubated for a further 24 
hours before fixation with 4% PFA. Subsequently, parasites were 
stained with A-IMC1 antibody.
For invasion, the number of vacuoles in 15 fields of view (Objective 
40X) was counted. Invasion rates were normalised to RH 5hxgprt 
at 100%. For replication, 200 vacuoles were counted for the 
number of parasites per vacuole. Mean values of three independent 
experiments +/- SD were determined.
Red/Green assay: Classical “red/green” assays were performed as 
previously described by Huynh & Carruthers, 2006 to determine 
the percentage of invasion, independent of the attachment defect of 
mic2 KO. 1 × 106 parasites were allowed to invade a confluent mon-
olayer of HFF cells for 1 hour. Extracellular parasites were stained 
with A-SAG1 under non-permeabilising conditions. For both strains 
(mic2 KO and WT) independently of the other, the number of 
invaded parasites was compared to the total number of parasites 
observed (attached + invaded), allowing us to mitigate the attach-
ment phenotype of mic2 KO. Mean values of three independent 
experiments +/- SD were determined.
Junction formation: 1× 106 parasites were artificially released from 
their vacuole and allowed to invade for 10 minutes, after which the 
media was removed and 4% PFA was added, fixing the parasites 
mid-penetration. Coverslips were blocked under non-permeabilis-
ing conditions and stained for the rhoptry neck protein, RON2, and 
AMA1.
Penetration time of invading parasites: Freshly egressed 
parasites
 
were added to a confluent monolayer of HFFs grown 
on a glass-bottom live cell dish (Ibidi µ-dish35mm-high). Time-lapse 
images were taken at 1 image per second using a 40X objective 
in DIC for both RH 5hxgprt and mic2 KO parasites. For penetra-
tion times, 20 invasion events were analysed and scored from the 
initial start point of a visible junction to complete parasite 
internalisation.
Egress assay: Egress assays were performed as previously 
described (Black et al., 2000). Briefly, 5x104 parasites were grown 
on HFF monolayers for 36 hours. Media was exchanged for 
pre–warmed, serum–free DMEM supplemented with 2 µM A23187 
(in DMSO) to artificially induce egress. After 5 minutes the cells 
were fixed with 4% PFA and stained with anti-SAG1 antibody. 200 
vacuoles were counted for parasite egress. Mean values of three 
independent assays +/- SEM were determined.
In vivo infection model
All animal procedures conformed to guidelines from The Home 
Office of the UK Government under the Animals [Scientific Pro-
cedures] Act 1986. All work was covered by Licence PPL60/3929, 
“Mechanism of control of parasite infection” with approval by the 
University of Strathclyde ethical review board. BALB/c mice were 
bred in house at the Strathclyde Institute of Pharmacy and Biomedi-
cal Sciences, Glasgow, UK under specific pathogen free conditions. 
Mice were housed in polypropylene cages (13cm×35cm), contain-
ing Ecopure flakes and sizzle nest bedding (SDS Services) with 
access to water and CRM mouse chow (SDS Services) ad libatim. 
Care was taken to minimise suffering through provision of water 
soaked mouse chow. The minimum number of mice were used to 
give reliable qualitative results. Six to eight week old female mice 
(13.4–17.6g, mean 16.1g), grouped in cages of five, were used 
for infection studies. Mice were assigned randomly to groups by 
an independent worker with no knowledge of their experimental 
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purpose. Prior to infection, all mice were weighed and subse-
quently monitored daily for morbidity and weight loss. Mice were 
euthanised when they reached the humane endpoints set out in the 
licence.
In initial phenotype studies, groups of five mice were each infected 
with 2×104 WT or loxPmic2 control or mic2 KO tachyzoites in 200µl 
sterile PBS via intraperitoneal injection (IP). In vivo parasite burden 
was followed by bioluminescent imaging using loxPmic2 and mic2 
KO expressing firefly luciferase. Mice were infected with 2×104 
tachyzoites via intraperitoneal injection in a volume of 400µl sterile 
PBS between 10.00–12.00 hrs). For imaging, the mice were dosed 
with 150mg/kg D-luciferin potassium salt solution (PerkinElmer), 
anesthetised with isoflurane and imaged (between 10.00 and 12.0 
hrs) using an IVIS Spectrum (PerkinElmer). Isoflurane was used as 
this is the standard and recommended procedure by PerkinElmer 
the manufacturer of the IVIS. One minute exposures were taken 
twenty minutes post luciferin injection. Radiance data were quanti-
fied using Living Image software 4.0 (Perkin Elmer) and statistical 
significance determined by Mann-Whitney test.
Data availability
Complete Western blots for Figure 1 and Figure S1; raw count 
for all the assays (Plaque size, Attachment, Invasion, Replication, 
Egress, Flow, 2D video); raw galaxy results for ama1 KO-RH 
comparison; raw galaxy results for mic2 KO-RH comparison; raw 
galaxy results for loxPmic2-mic2 KO comparison are available on 
OSF: DOI, 10.17605/OSF.IO/FASQG (Meissner, 2017) https://osf.
io/fasqg/).
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Supplementary material
Figure S1: Loss of mic2 impacts localization and secretion of M2AP, but not other micronemal proteins. A) Localization by IFA of 
MIC proteins in mic2 KO and WT tachyzoites; only M2AP localisation is altered. Scale bar: 2 µm. n=3, total number of vacuoles observed 
>300 B) mic2 KO and WT tachyzoites were incubated in the absence (- ; constitutive secretion) or presence (+ ; induced secretion) of cal-
cium ionophore, and the amount of MIC4 and M2AP secreted into the culture supernatant was determined by western blotting. Actin was 
used as a loading control. Black arrowhead indicates proM2AP and the empty arrowheads the processed forms (Huynh & Carruthers, 2006); 
note that proM2AP is not properly processed in the mic2 KO. 
Click here to access the data.
Figure S2: Mean FPKM of MICs in the different KO strains. Graphic representation of the mean FPKM value variation between RH 
(White), loxPmic2 (Black), mic2KO (Red) and ama1KO (Yellow) strains. The difference between each mutant and RH was calculated using 
CutDiff with a comparison of three independent biological replicates, using quartile library normalization method, a dispersion estimation 
method using “pooled” with the tree replicate and a false discovery rate of 0.05. Statistically significant differences are indicated by *. Error 
bar indicates the FPKM standard deviation within the replicate. MIC5* FPKM value was divided by 2 for graphical purpose. 
Click here to access the data.
Figure S3: Kinetic analysis of 2D circular gliding. Kinetic analysis obtained from live records of parasites undergoing circular gliding. 
Data were analyzed using Analysis was done using Fiji with the wrMTrckr version 1.04 tracking plugin (http://www.phage.dk/plugins/ 
wrmtrck.html). Mean values of three independent assays are shown ± SEM. ***: p-value <0.001 in a two-tailed Student's t-test. 
Click here to access the data.
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Figure S1: Loss of mic2 impacts localization and secretion of M2AP, but not other micronemal 
proteins. A) Localization by IFA of MIC proteins in mic2 KO and WT tachyzoites; only M2AP localisation is 
DOWHUHG6FDOHEDUȝPQ WRWDOQXPEHURIYDFXROHVREVHUYHG! B) mic2 KO and WT tachyzoites were 
incubated in the absence (- ; constitutive secretion) or presence (+ ; induced secretion) of calcium ionophore, and 
the amount of MIC4 and M2AP secreted into the culture supernatant was determined by western blotting. Actin 
was used as a loading control. Black arrowhead indicates proM2AP and the empty arrowheads the processed 
forms (Huynh & Carruthers, 2006); note that proM2AP is not properly processed in the mic2 KO. 
Figure S2: Mean FPKM of MICs in the different KO strains. Graphic representation of the mean FPKM value 
variation between RH (White), loxPmic2 (Black), mic2KO (Red) and ama1KO (Yellow) strains. The difference 
between each mutant and RH was calculated using CutDiff with a comparison of three independent biological 
UHSOLFDWHVXVLQJTXDUWLOHOLEUDU\QRUPDOL]DWLRQPHWKRGDGLVSHUVLRQHVWLPDWLRQPHWKRGXVLQJ³SRROHG´ZLWKWKH
tree replicate and a false discovery rate of 0.05. Statistically significant differences are indicated by *. Error bar 
indicates the FPKM standard deviation within the replicate. MIC5* FPKM value was divided by 2 for graphical 
purpose. 
 
Figure S3: Kinetic analysis of 2D circular gliding. Kinetic analysis obtained from live records of parasites 
undergoing circular gliding. Data were analyzed using Analysis was done using Fiji with the wrMTrckr version 
1.04 tracking plugin (http://www.phage.dk/plugins/wrmtrck.html). Mean values of three independent assays are 
shown ± SEM. ***: p-value &0.001 in a two-tailed Student's t-test 
Mean FPKM
Name gene RH LoxPMIC2 Mic2KO Ama1KO
MIC1 TGGT1_291890 2746.74 2468.47 2955.83 3233.96
MIC2 TGGT1_201780 2788.7 2518 1.25992 4711.54
MIC3 TGGT1_319560 941.854 1190.42 841.317 492.278
MIC4 TGGT1_208030 1512.95 1178.59 1034.65 1097.43
MIC5 TGGT1_277080 6453.04 5398.72 5852.25 9179.64
MIC6 TGGT1_218520 2334.9 2104.21 2602 3243.08
MIC7 TGGT1_261780 705.864 567.168 697.43 824.054
MIC8 TGGT1_245490 450.264 389.902 457.607 514.702
MIC9 TGGT1_245485 75.7294 106.422 145.564 194.005
MIC10 TGGT1_250710 14975.9 10413.4 12546.5 14145.7
MIC11 TGGT1_204530 3509.17 2982.32 3613.39 4983.1
MIC12 TGGT1_267680 22.3195 37.8556 37.6135 23.1447
MIC13 TGGT1_260190 24.1724 38.2393 27.8514 19.2972
MIC14 TGGT1_218340 0.18037 0.395415 1.6865 4.93446
MIC15 TGGT1_247195 84.2964 93.4722 78.5513 92.1841
MIC16 TGGT1_289630 360.056 307.691 411.935 404.714
MIC17A TGGT1_200250 322.516 393.575 242.341 119.397
MIC18 TGGT1_289100 51.544 47.5715 47.8315 39.951
MIC19 TGGT1_294790 253.809 327.56 233.185 161.708
AMA1 TGGT1_255260 3211.63 2315 2784.95 0.142999
AMA2 TGGT1_300130 15.6 21.6402 15.6466 91.5476
AMA3 TGGT1_315730 0.0921493 0.167058 0.306075 0.563393
AMA4 TGGT1_294330 2.32308 6.33165 4.75763 2.94811
ACT1 TGGT1_209030 1859.21 1948.59 1548.44 1448.94
GAP45 TGGT1_223940 395.985 464.405 367.346 234.649
GAP50 TGGT1_219320 263.59 402.814 303.245 200.952
MLC1 TGGT1_257680 677.562 781.377 638.58 438.031
MyoA TGGT1_235470 318.136 352.912 300.13 266.645
MyoC TGGT1_255190 186.899 186.513 181.574 199.177
ROM4 TGGT1_268590 250.84 204.672 159.954 97.4443
ROM5 TGGT1_294690 105.514 107.82 178.962 233.665
Table S1, RNA sequencing FPKM value of MICs in
all strains (RH, loxPmic2, mic2 KO, ama1 KO).
Flod change (Log2) compared to RH
Name gene LoxPMIC2 Mic2KO
MIC1 TGGT1_291890 -0.0874262 0.105838
MIC2 TGGT1_201780 -0.088717 -11.112
MIC3 TGGT1_319560 0.384221 -0.162855
MIC4 TGGT1_208030 -0.295684 -0.548225
MIC5 TGGT1_277080 -0.117006 -0.140986
MIC6 TGGT1_218520 -0.0672658 0.156264
MIC7 TGGT1_261780 -0.233876 -0.017343
MIC8 TGGT1_245490 -0.128299 0.0233371
MIC9 TGGT1_245485 0.597753 0.942726
MIC10 TGGT1_250710 -0.401199 -0.255358
MIC11 TGGT1_204530 -0.174099 0.0422243
MIC12 TGGT1_267680 0.821002 0.752945
MIC13 TGGT1_260190 0.794925 0.204391
MIC14 TGGT1_218340 1.22222 3.225
MIC15 TGGT1_247195 0.193966 -0.101835
MIC16 TGGT1_289630 -0.175955 0.194195
MIC17A TGGT1_200250 0.343459 -0.412328
MIC18 TGGT1_289100 0.0123015 -0.107843
MIC19 TGGT1_294790 0.481104 -0.122271
AMA1 TGGT1_255260 -0.414819 -0.205657
AMA2 TGGT1_300130 0.525898 0.00430277
AMA3 TGGT1_315730 0.930302 1.73184
AMA4 TGGT1_294330 1.50686 1.03421
ACT1 TGGT1_209030 0.099557 -0.263874
GAP45 TGGT1_223940 0.317922 -0.108308
GAP50 TGGT1_219320 0.605559 0.202185
MLC1 TGGT1_257680 0.24424 -0.0854846
MyoA TGGT1_235470 0.194202 -0.084054
MyoC TGGT1_255190 0.0598579 -0.0416991
ROM4 TGGT1_268590 -0.262233 -0.649116
ROM5 TGGT1_294690 -0.0259964 0.762221
Q value from CutDif compared to RH
False discovery rate: 0,05
Ama1KO Name gene LoxPMIC2 Mic2KO
0.3009 MIC1 TGGT1_291890 0.995717 0.882596
0.822688 MIC2 TGGT1_201780 0.995717 0.00194796
-0.872056 MIC3 TGGT1_319560 0.681586 0.800393
-0.398329 MIC4 TGGT1_208030 0.876037 0.181048
0.573496 MIC5 TGGT1_277080 0.99382 0.834629
0.539205 MIC6 TGGT1_218520 0.995717 0.803228
0.28966 MIC7 TGGT1_261780 0.930435 0.980184
0.258922 MIC8 TGGT1_245490 0.99382 0.975676
1.42413 MIC9 TGGT1_245485 0.234762 0.00766667
-0.016974 MIC10 TGGT1_250710 0.757622 0.656088
0.571144 MIC11 TGGT1_204530 0.982207 0.960734
0.120498 MIC12 TGGT1_267680 0.034542 0.0467667
-0.256103 MIC13 TGGT1_260190 0.1232 0.803228
4.84297 MIC14 TGGT1_218340 1 0.0065265
0.195446 MIC15 TGGT1_247195 0.966859 0.886989
0.235067 MIC16 TGGT1_289630 0.970935 0.750814
-1.36904 MIC17A TGGT1_200250 0.730685 0.388988
-0.300829 MIC18 TGGT1_289100 0.996899 0.881952
-0.585297 MIC19 TGGT1_294790 0.404903 0.869815
-14.3881 AMA1 TGGT1_255260 0.72243 0.734878
2.61896 AMA2 TGGT1_300130 0.547241 0.995856
2.68313 AMA3 TGGT1_315730 1 1
0.411533 AMA4 TGGT1_294330 0.005206 0.132549
-0.294195 ACT1 TGGT1_209030 0.995717 0.628062
-0.688542 GAP45 TGGT1_223940 0.756773 0.884176
-0.325055 GAP50 TGGT1_219320 0.17952 0.746569
-0.563201 MLC1 TGGT1_257680 0.908181 0.908587
-0.188509 MyoA TGGT1_235470 0.966859 0.911353
0.157364 MyoC TGGT1_255190 0.995717 0.960781
-1.29775 ROM4 TGGT1_268590 0.882334 0.0867459
1.21411 ROM5 TGGT1_294690 0.995717 0.0345438
Ama1KO
0.251684
0.00189961
0.0002732
0.102076
0.0184826
0.0268798
0.206681
0.272596
0.0002732
0.957204
0.0163479
0.6313
0.380443
0.0002732
0.422047
0.31283
0.0002732
0.186016
0.00786686
0.00474336
0.0002732
1
0.312931
0.228295
0.0002732
0.13643
0.00687225
0.4328
0.515971
0.0002732
0.0002732
MIC2KO_1 MIC2KO_2 MIC2KO_3 STDEV
MIC17A TGGT1_200250 128.158 337.664 287.307 109.359496 MIC17A
MIC2 TGGT1_201780 0.129957 0.0728114 3.73484 2.09797126 MIC2
MIC11 TGGT1_204530 3612.18 3899.15 3694.07 147.826226 MIC11
MIC4 TGGT1_208030 931.119 1161.31 1117.72 122.275589 MIC4
ACT1 TGGT1_209030 1024.83 2018.51 1765.89 516.460184 ACT1
MIC14 TGGT1_218340 2.94013 0.898162 1.37459 1.06829556 MIC14
MIC6 TGGT1_218520 2639.74 2688.13 2741.27 50.7835154 MIC6
GAP50 TGGT1_219320 153.556 440.768 348.074 146.583402 GAP50
GAP45 TGGT1_223940 180.269 526.865 434.631 179.506697 GAP45
MyoA TGGT1_235470 261.905 350.365 318.986 44.847991 MyoA
MIC9 TGGT1_245485 164.669 135.14 151.391 14.7894226 MIC9
MIC8 TGGT1_245490 518.196 426.147 474.068 46.0375228 MIC8
MIC15 TGGT1_247195 76.1606 82.8031 84.6886 4.47967076 MIC15
MIC10 TGGT1_250710 12469.2 13731.4 12706.9 670.727264 MIC10
MyoC TGGT1_255190 176.608 196.023 190.537 10.0087917 MyoC
AMA1 TGGT1_255260 3138.39 2697.23 2796.23 231.479521 AMA1
MLC1 TGGT1_257680 424.855 846.597 711.737 215.389111 MLC1
MIC13 TGGT1_260190 39.1182 20.0251 27.085 9.65389868 MIC13
MIC7 TGGT1_261780 793.229 669.156 699.18 64.7311933 MIC7
MIC12 TGGT1_267680 33.0088 43.302 40.3987 5.30706666 MIC12
ROM4 TGGT1_268590 144.136 178.222 173.929 18.5647879 ROM4
MIC5 TGGT1_277080 4732.59 7114.34 6316.74 1212.32765 MIC5
MIC18 TGGT1_289100 45.5919 51.1746 51.6077 3.3551941 MIC18
MIC16 TGGT1_289630 514.652 353.91 407.585 81.8355451 MIC16
MIC1 TGGT1_291890 3036.75 3039.44 3089.57 29.7495249 MIC1
AMA4 TGGT1_294330 1.10706 7.51189 6.1867 3.38084601 AMA4
ROM5 TGGT1_294690 266.545 128.242 158.996 72.6180828 ROM5
MIC19 TGGT1_294790 120.341 336.969 267.331 110.591743 MIC19
AMA2 TGGT1_300130 19.2098 14.6691 14.5908 2.64446744 AMA2
AMA3 TGGT1_315730 0.385965 0.389321 0.171945 0.1245446 AMA3
MIC3 TGGT1_319560 455.045 1174.17 985.149 372.800205 MIC3
RH_1 RH_2 RH_3 STDEV
MIC17A TGGT1_200250 420.741 377.781 215.111 108.46719 MIC17A
MIC2 TGGT1_201780 3001.51 2973.9 2733.67 147.315439 MIC2
MIC11 TGGT1_204530 4456.04 2996.09 3486.27 742.987695 MIC11
MIC4 TGGT1_208030 2040.44 1124.51 1544.71 458.48374 MIC4
ACT1 TGGT1_209030 2203.83 1890.62 1715.54 247.379814 ACT1
MIC14 TGGT1_218340 0.0645995 0.351877 0.152062 0.14725493 MIC14
MIC6 TGGT1_218520 2861.69 2467.73 1979.06 442.161088 MIC6
GAP50 TGGT1_219320 249.016 367.913 210.995 81.8589761 GAP50
GAP45 TGGT1_223940 392.062 476.45 370.443 56.0151761 GAP45
MyoA TGGT1_235470 339.536 321.939 330.599 8.79886335 MyoA
MIC9 TGGT1_245485 61.6815 116.971 59.5427 32.5563944 MIC9
MIC8 TGGT1_245490 513.069 401.088 487.536 58.6869309 MIC8
MIC15 TGGT1_247195 85.0058 95.198 83.1528 6.4859 MIC15
MIC10 TGGT1_250710 18546.7 13958.2 14240.2 2571.63367 MIC10
MyoC TGGT1_255190 221.065 183.174 179.27 23.0860388 MyoC
AMA1 TGGT1_255260 3299.1 2286.56 4349.99 1031.77439 AMA1
MLC1 TGGT1_257680 729.077 706.08 679.606 24.7558563 MLC1
MIC13 TGGT1_260190 11.9781 37.5202 26.1415 12.7963249 MIC13
MIC7 TGGT1_261780 758.375 646.565 791.377 75.8958974 MIC7
MIC12 TGGT1_267680 13.3231 36.7616 20.0357 12.0704737 MIC12
ROM4 TGGT1_268590 275.99 193.384 308.716 59.4365383 ROM4
MIC5 TGGT1_277080 8029.67 7048.8 5143.84 1467.36688 MIC5
MIC18 TGGT1_289100 50.4616 52.1673 57.8677 3.87845093 MIC18
MIC16 TGGT1_289630 372.985 368.586 380.955 6.26982538 MIC16
MIC1 TGGT1_291890 3378.99 2623.44 2574.73 450.936547 MIC1
AMA4 TGGT1_294330 1.29322 4.75838 1.31221 1.99515171 AMA4
ROM5 TGGT1_294690 94.253 118.553 116.154 13.3909111 ROM5
MIC19 TGGT1_294790 294.187 363.929 142.673 113.118416 MIC19
AMA2 TGGT1_300130 15.1593 24.4342 9.6282 7.48147126 AMA2
AMA3 TGGT1_315730 0 0.194559 0.0952853 0.09728631 AMA3
MIC3 TGGT1_319560 1342.43 1014.33 602.65 370.676067 MIC3
AMA1KO_1AMA1KO_2 AMA1KO_3 STDEV
TGGT1_200250 128.868 107.9 109.609 11.64393108
TGGT1_201780 4550.27 4559.82 4554.85 4.776327041
TGGT1_204530 5182.18 4665.81 4607.28 316.3789257
TGGT1_208030 1122.2 1018.96 1042.05 54.18435844
TGGT1_209030 1485.54 1326.59 1390.6 79.97498171
TGGT1_218340 5.24403 4.67236 4.39935 0.431050142
TGGT1_218520 3254.23 3096.6 3056.1 104.6764569
TGGT1_219320 195.421 186.601 200.757 7.149098218
TGGT1_223940 231.008 217.681 231.845 7.946995176
TGGT1_235470 258.583 249.211 265.506 8.178114473
TGGT1_245485 194.373 190.356 178.04 8.510650524
TGGT1_245490 515.966 490.831 486.145 16.03651491
TGGT1_247195 85.3498 88.5447 93.4251 4.066861203
TGGT1_250710 14617.6 13007.6 13406.8 838.400986
TGGT1_255190 195.525 191.72 190.458 2.63771233
TGGT1_255260 0.140694 0.051231 0.222208 0.085519291
TGGT1_257680 440.114 393.798 436.473 25.7539135
TGGT1_260190 18.6591 18.414 18.8932 0.239621041
TGGT1_261780 813.005 806.815 770.444 22.99494315
TGGT1_267680 22.0044 22.2538 22.8641 0.442295252
TGGT1_268590 101.076 96.4363 85.1952 8.165873641
TGGT1_277080 9524.3 8799.58 8306.25 612.6770995
TGGT1_289100 39.3088 37.5997 38.9617 0.903377479
TGGT1_289630 405.902 396.893 371.197 18.0087179
TGGT1_291890 3327.22 3035.58 3018.16 173.6257611
TGGT1_294330 2.60356 2.8443 3.09997 0.248242417
TGGT1_294690 218.651 232.73 226.296 7.048174965
TGGT1_294790 166.997 140.41 161.593 14.05223158
TGGT1_300130 90.3229 88.8908 86.3254 2.025347452
TGGT1_315730 0.483276 0.923889 0.228985 0.351590505
TGGT1_319560 508.862 449.283 469.767 30.27009118
LOXMIC2_1LOXMIC2_2 LOXMIC2_3 STDEV
TGGT1_200250 378.54 499.233 350.294 79.10695554
TGGT1_201780 3349.66 2335.85 2246.51 612.7441383
TGGT1_204530 3834.54 2826.14 2757.21 603.0839955
TGGT1_208030 1572.76 1132.27 1100.04 264.1131107
TGGT1_209030 2054.57 2232.64 1658.73 293.7603668
TGGT1_218340 0.503485 0.204009 0.547097 0.18676958
TGGT1_218520 2461.88 2233.02 2013.36 224.2757252
TGGT1_219320 387.113 534.72 277.233 129.2033256
TGGT1_223940 511.319 579.382 340.128 123.275712
TGGT1_235470 355.808 393.463 326.592 33.52413141
TGGT1_245485 121.702 95.7768 123.409 15.48423026
TGGT1_245490 436.045 441.445 378.633 34.81054698
TGGT1_247195 84.1338 112.885 90.4349 15.11259052
TGGT1_250710 13882.8 11532.7 9350.59 2266.623831
TGGT1_255190 218.587 183.873 186.202 19.40478576
TGGT1_255260 2685.3 2401.24 2184.92 250.9530402
TGGT1_257680 816.414 958.425 588.334 186.7060786
TGGT1_260190 24.1156 19.662 75.6792 31.13563364
TGGT1_261780 671.178 625.355 514.087 80.78561901
TGGT1_267680 46.3495 42.3705 27.1885 10.11162273
TGGT1_268590 218.452 193.524 209.584 12.63573114
TGGT1_277080 7434.61 5656.9 5095.94 1220.949517
TGGT1_289100 52.9106 48.0618 53.7137 3.057771647
TGGT1_289630 318.74 311.111 326.077 7.48347475
TGGT1_291890 2965.37 2602.69 2269.57 348.0046352
TGGT1_294330 7.06006 9.06418 3.43068 2.855556525
TGGT1_294690 116.371 89.7937 94.1605 14.25206493
TGGT1_294790 292.055 406.049 338.345 57.33124185
TGGT1_300130 19.7136 18.11 28.7958 5.762583498
TGGT1_315730 0.236443 0.173989 0.114266 0.061093587
TGGT1_319560 1456.05 1314.28 926.034 274.3934674
gene Rh1 Mic2KO log2(R1)
TGGT1_201780 2788.7 0 -11.112
TGGT1_216680 696.978 28.026 -4.63627
TGGT1_361030 9.87164 0 -2.86604
TGGT1_245748 6.56095 0 -2.80385
TGGT1_366480 129.817 27.4376 -2.24225
TGGT1_408600 7.76778 0 -2.21675
TGGT1_244040 49.4321 13.2964 -1.89441
TGGT1_411310 13.0576 0 -1.76543
TGGT1_202490 163.004 49.5698 -1.71738
TGGT1_268240 37.6034 11.8754 -1.66289
TGGT1_223258 28.9985 9.25162 -1.6482
TGGT1_251640 53.1733 17.1665 -1.63111
TGGT1_285980A 598.15 195.116 -1.61618
TGGT1_257030 68.1416 22.4179 -1.60388
TGGT1_285980B 819.008 274.925 -1.57484
TGGT1_247020 212.066 75.66 -1.48691
TGGT1_310810 50.6202 18.3401 -1.46471
TGGT1_277880 124.675 45.8937 -1.4418
TGGT1_288560 141.882 52.4993 -1.43432
TGGT1_243750 48.3764 18.0153 -1.42508
TGGT1_231950 323.803 120.752 -1.42306
TGGT1_271610 393.093 150.007 -1.38984
TGGT1_219470 44.1576 17.6388 -1.32391
TGGT1_200590 405.709 164.888 -1.29895
TGGT1_258110 88.4523 36.1347 -1.29151
TGGT1_267820 41.386 17.2028 -1.2665
TGGT1_306640 112.955 47.5768 -1.24741
TGGT1_312050 301.287 127.387 -1.24192
TGGT1_202030 54.8973 23.3253 -1.23484
TGGT1_312140 80.1525 34.4732 -1.21727
TGGT1_218310 630.159 273.288 -1.20529
TGGT1_213635 14.2602 6.28757 -1.18142
TGGT1_227080 22.1279 9.77152 -1.17921
TGGT1_305560 14.4092 6.40999 -1.1686
TGGT1_244160 26.0251 11.6065 -1.16498
TGGT1_313665 29.1031 13.1574 -1.1453
TGGT1_253950 164.919 74.7516 -1.14158
TGGT1_315170 110.926 50.705 -1.12939
TGGT1_318550 85.1703 39.1142 -1.12266
TGGT1_262900 8.53065 0 -1.10686
TGGT1_240510 37.7642 17.8058 -1.08467
TGGT1_290340 100.732 47.5494 -1.08303
TGGT1_227820 27.2529 12.9025 -1.07876
TGGT1_252990 42.1418 19.9846 -1.07636
TGGT1_269130 18.891 8.97182 -1.07423
TGGT1_278230 21.332 10.2382 -1.05905
TGGT1_297745 30.6245 14.7289 -1.05604
Table S2, RNA sequencing Accepted Hits between mic2 KO and RH.
TGGT1_318210 20.8502 10.0829 -1.04815
TGGT1_270050 91.7331 45.1031 -1.02421
TGGT1_263750 49.6507 24.5536 -1.01588
TGGT1_293490 18.5069 9.16811 -1.01336
TGGT1_266640 996.606 494.196 -1.01194
TGGT1_297330 17.7997 8.8273 -1.01181
TGGT1_253060 29.1128 14.4698 -1.00861
TGGT1_269930 15.0754 7.49381 -1.00843
TGGT1_214220 5231.15 2601.48 -1.00779
TGGT1_221340 46.2698 23.0728 -1.00388
TGGT1_300150 27.5107 13.7406 -1.00155
TGGT1_215890 80.7071 40.4009 -0.998309
TGGT1_253090 56.8863 28.6546 -0.989313
TGGT1_253430 2291.25 1154.66 -0.988669
TGGT1_246490 302.853 152.775 -0.987208
TGGT1_246530 27.94 14.1913 -0.97733
TGGT1_365840 111.118 56.6708 -0.971419
TGGT1_242580 79.4814 40.5928 -0.969393
TGGT1_314570 297.465 152.19 -0.966847
TGGT1_246730 159.284 81.5822 -0.965279
TGGT1_239290 7.20109 0 -0.964732
TGGT1_318760 34.9949 18.0432 -0.955689
TGGT1_287160 169.059 87.2697 -0.953974
TGGT1_234640 91.307 47.2698 -0.949808
TGGT1_228030 10.7723 5.62413 -0.937621
TGGT1_275990 47.4569 24.7785 -0.937531
TGGT1_320610 30.9688 16.1717 -0.937344
TGGT1_288550 78.576 41.0563 -0.936484
TGGT1_230000 13.2096 6.90774 -0.935304
TGGT1_219460 52.0011 27.2559 -0.931975
TGGT1_219240 73.2126 38.77 -0.917151
TGGT1_209190 63.1011 33.4552 -0.915435
TGGT1_281620 36.2367 19.2371 -0.91356
TGGT1_248800 37.5741 19.9689 -0.911981
TGGT1_227390 17.2209 9.15994 -0.910754
TGGT1_318750 64.5106 34.3563 -0.908964
TGGT1_228780 324.141 172.729 -0.908111
TGGT1_253740 28.9874 15.4785 -0.905159
TGGT1_309060 15.1376 8.1309 -0.896646
TGGT1_224310 74.9571 40.2707 -0.896334
TGGT1_215950 112.432 60.4923 -0.894228
TGGT1_314030 31.4008 16.9464 -0.889827
TGGT1_230110 26.9147 14.5314 -0.889221
TGGT1_261960 29.514 15.94 -0.888746
TGGT1_285150 38.2553 20.6686 -0.888217
TGGT1_230990 17.0507 9.22509 -0.8862
TGGT1_282150 34.2541 18.586 -0.882059
TGGT1_318560 37.4889 20.4344 -0.875464
TGGT1_279360 334.528 182.347 -0.875441
TGGT1_268790 459.74 250.989 -0.873193
TGGT1_306910 43.2464 23.6224 -0.872425
TGGT1_232090 99.2922 54.5508 -0.86408
TGGT1_311840 230.205 126.94 -0.858769
TGGT1_222030 24.076 13.28 -0.858346
TGGT1_306470 26.1839 14.458 -0.856815
TGGT1_265280 32.3928 17.9173 -0.854321
TGGT1_314390 29.3662 16.3036 -0.848971
TGGT1_232430 98.5719 54.996 -0.84185
TGGT1_270230 17.9512 10.0327 -0.839368
TGGT1_275780 16.1753 9.05508 -0.836993
TGGT1_235500 150.263 84.1836 -0.835875
TGGT1_216055 71.7756 40.561 -0.823401
TGGT1_225350 51.5188 29.13 -0.822591
TGGT1_248720 29.2038 16.5146 -0.822413
TGGT1_227580 211.391 119.558 -0.822199
TGGT1_320060 50.6959 29.0277 -0.804438
TGGT1_232730 46.0958 26.51 -0.7981
TGGT1_309870 53.4621 30.7552 -0.797688
TGGT1_278510 141.444 81.4117 -0.796924
TGGT1_254490 23.7245 13.7395 -0.788046
TGGT1_222430 36.9356 21.4177 -0.786212
TGGT1_295360 730.014 423.334 -0.78613
TGGT1_233120 33.113 19.2444 -0.782963
TGGT1_205060 51.1361 29.8715 -0.775571
TGGT1_266970 217.101 127.088 -0.772539
TGGT1_312840 70.9975 41.6485 -0.769502
TGGT1_277070 20.0453 11.778 -0.767171
TGGT1_202470 73.1707 43.0425 -0.765502
TGGT1_237090 56.4508 33.2241 -0.764765
TGGT1_249480 20.1224 11.8573 -0.763031
TGGT1_224070 28.2171 16.633 -0.762528
TGGT1_245590A 44.2759 26.1334 -0.760627
TGGT1_318410 61.9787 36.726 -0.754971
TGGT1_316650 26.788 15.8804 -0.754341
TGGT1_223070 230.07 136.933 -0.748599
TGGT1_261430 38.9883 23.2301 -0.747049
TGGT1_239600 73.1357 43.7777 -0.740379
TGGT1_311090 49.3732 29.5766 -0.739269
TGGT1_271625B 61.3773 36.7765 -0.738921
TGGT1_248160 36.1237 21.6528 -0.738392
TGGT1_243450 91.5549 55.0157 -0.734794
TGGT1_242780 45.5683 27.3843 -0.734684
TGGT1_229020 47.9631 28.883 -0.731701
TGGT1_232620 26.791 16.1559 -0.729684
TGGT1_227930 53.0807 32.0989 -0.725664
TGGT1_299000 330.67 200.242 -0.723648
TGGT1_281570 72.982 44.52 -0.713085
TGGT1_253810 30.9889 18.9129 -0.712381
TGGT1_214620 59.6679 36.6385 -0.703595
TGGT1_239700 15.2146 9.43624 -0.689174
TGGT1_293350 53.8731 33.4275 -0.688531
TGGT1_261022 182.798 113.774 -0.684078
TGGT1_224190 44.1988 27.5254 -0.683243
TGGT1_293550 105.564 65.8867 -0.680061
TGGT1_247450 89.0413 55.7517 -0.675459
TGGT1_258470 3237.58 2027.62 -0.675131
TGGT1_307770 47.0563 29.567 -0.670404
TGGT1_226860 610.285 384.32 -0.667176
TGGT1_247040 46.8293 29.7018 -0.656861
TGGT1_259630 606.675 384.789 -0.656856
TGGT1_300120 111.545 70.7601 -0.656618
TGGT1_223760 40.7305 25.8411 -0.656443
TGGT1_214750 88.6958 56.4558 -0.651745
TGGT1_305470 47.0407 30.0246 -0.647766
TGGT1_314970 64.1343 40.9916 -0.645767
TGGT1_309400 31.2236 20.0154 -0.641525
TGGT1_244910 48.3883 31.1799 -0.634044
Name MW IP
microneme protein MIC2 82620 4.45
ankyrin repeat-containing protein 44589 6.43
hypothetical protein 19032 11.89
hypothetical protein 25712 11.17
phosphofructokinase 61734 8.34
hypothetical protein 15327 11.19
HEAT repeat-containing protein 164069 5.88
hypothetical protein 27168 9.67
AP2 domain transcription factor AP2VIIa-7 331088 7.31
hypothetical protein 241735 9.1
hypothetical protein 39866 6.44
ubiquitin-conjugating enzyme subfamily protein 30343 10
glucosephosphate-mutase GPM1 39308 6.6
hypothetical protein 55262 6.79
glucosephosphate-mutase GPM1 34481 5.03
putative high mobility group protein b1 28519 10.15
apyrase 66507 8.66
hypothetical protein 41763 11.81
hypothetical protein 83737 8.96
tetratricopeptide repeat-containing protein 95633 6.2
hypothetical protein 41855 4.96
pyrroline-5-carboxylate reductase 40758 8.76
hypothetical protein 19064 11.73
Toxoplasma gondii family C protein 21633 8.51
N-acetylglucosaminylphosphatidylinositoldeacetylase 43453 9.85
putative electron transfer flavoprotein subunit beta 30032 8.97
hypothetical protein 41137 5.62
putative small GTPase Rab2 24210 8.59
hypothetical protein 205535 7.92
hypothetical protein 100149 4.92
microneme protein MIC14 105917 4.41
hypothetical protein 325665 7.34
hypothetical protein 81422 6.04
Vps51/Vps67 protein 130278 5.8
transcription initiation factor TFIID complex subunit TAF12 59528 5.17
hypothetical protein 49500 10.3
putative protein fam50a 53129 8.99
O-phosphoseryl-tRNA(Sec) selenium transferase 66686 8.57
hypothetical protein 24270 8.85
hypothetical protein 237793 6.45
hypothetical protein 134920 8.82
HEAT repeat-containing protein 47946 4.55
hypothetical protein 213136 6.65
hypothetical protein 38251 10.71
hypothetical protein 48076 5.24
prenyltransferase and squalene oxidase repeat-containing protein 61789 6.7
hypothetical protein 413645 6.63
hypothetical protein 126622 4.83
hypothetical protein 47411 8.91
hypothetical protein 126693 4.95
hypothetical protein 55870 6.56
putative Acetyl-coenzyme A synthetase 2 79992 6.89
hypothetical protein 337353 6.47
WD domain, G-beta repeat-containing protein 79881 7.28
calcium binding egf domain-containing protein 337942 6.74
hypothetical protein 23414 10.53
hypothetical protein 57059 9.61
hypothetical protein 44155 5.42
hypothetical protein 155066 5.87
DEAD/DEAH box helicase domain-containing protein 72013 10.49
putative asparagine synthetase 65869 6.72
hypothetical protein 31997 7.6
phospholipase D active site domain-containing protein 88416 6.61
hypothetical protein 22461 8.72
iron only hydrogenase large subunit, c-terminal domain-containing protein 107168 7.76
hypothetical protein 20868 4.91
hypothetical protein 39990 10.6
hypothetical protein 193668 10.54
hypothetical protein 36340 6.08
internal kinesin motor domain protein 144099 9.13
hypothetical protein 184636 6.86
hypothetical protein 120980 8.57
hypothetical protein 126181 6.78
hypothetical protein 83820 8.81
hypothetical protein 46441 7.66
hypothetical protein 691051 7.96
hypothetical protein 136326 5.96
Peptidyl-tRNA hydrolase PTH2 domain-containing protein 29100 9.53
ABC transporter transmembrane region domain-containing protein 85584 7.82
aldo/keto reductase family oxidoreductase 57857 8.12
hypothetical protein 97980 6.96
hypothetical protein 116163 4.89
deoxyribose-phosphate aldolase 30891 4.88
Toxoplasma gondii family C protein 30229 4.73
hypothetical protein 107712 9.9
ubiquitin carboxyl-terminal hydrolase 137362 7.6
DHHC zinc finger domain-containing protein 42843 7.28
hypothetical protein 168631 4.91
hypothetical protein 77323 6.63
hypothetical protein 136431 8.52
hypothetical protein 130154 6.36
hypothetical protein 47090 10.95
hypothetical protein 124984 6.68
hypothetical protein 98471 4.68
ATPase/histidine kinase/DNA gyrase B/HSP90 domain-containing protein 52714 9.23
hypothetical protein 58666 6.24
hypothetical protein 27361 4.65
hypothetical protein 55784 4.71
3-hydroxyacyl-CoA dehydrogenase, NAD binding domain-containing protein 53787 9.2
hypothetical protein 25678 6.49
hypothetical protein 110736 8.69
isoprenylcysteine carboxyl methyltransferase (icmt) family protein 81213 6.78
hypothetical protein 133277 6.22
hypothetical protein 99165 4.53
hypothetical protein 48812 7.51
hypothetical protein 192812 5
hypothetical protein 105282 5.88
hypothetical protein 70348 7.28
hypothetical protein 30128 9.73
hypothetical protein 43802 8.12
hypothetical protein 308198 6.51
transmembrane amino acid transporter protein 54614 8.2
DnaJ domain-containing protein 71047 8.48
acyl-CoA:diacylglycerol acyltransferase 1-related enzyme 63394 9.6
hypothetical protein 90351 7.57
protein phosphatase 2C domain-containing protein 47193 7.86
Sel1 repeat-containing protein 162427 6
HECT-domain (ubiquitin-transferase) domain-containing protein 145824 5.88
hypothetical protein 29550 7.1
AP2 domain transcription factor AP2VIII-2 256664 8.28
hypothetical protein 67594 6.77
hypothetical protein 35127 7.78
hypothetical protein 120381 9.26
SWI2/SNF2-containing protein 133188 8.63
rRNA metabolism protein, SBDS family protein 80511 8.29
AP2 domain transcription factor AP2X-5 211318 5.52
tetratricopeptide repeat-containing protein 126261 5.19
hypothetical protein 156185 6.37
rhomboid protease ROM6 59407 11.29
putative TCP-1 chaperonin 58667 7.09
hypothetical protein 135264 6.07
hypothetical protein 23926 5.95
hypothetical protein 117313 9.99
rhoptry kinase family protein ROP23 (incomplete catalytic triad) 61497 10.27
ubiquitin carboxyl-terminal hydrolase 67168 6.08
serine--tRNA ligase 61629 7.87
hypothetical protein 122354 6.09
putative Ras-related protein Rab2BV 49809 9.15
hypothetical protein 425755 8.21
putative cell-cycle-associated protein kinase CDK 137325 8.33
hypothetical protein 96987 4.64
hypothetical protein 169600 8.58
hypothetical protein 41950 6.51
hypothetical protein 52980 8.1
hypothetical protein 138941 5.49
putative hypoxia- inducible factor prolyl hydroxylase (phd2) 64088 6.36
regulator of chromosome condensation (RCC1) repeat-containing protein 316955 6.85
mitochondrial carrier superfamily protein 65563 9.66
dynein heavy chain family protein 446482 5.1
cation-transporting atpase family protein 140262 8.18
hypothetical protein 100048 9.16
hypothetical protein 245891 10.62
hypothetical protein 31708 7.94
fumble protein 131992 8.59
SAG-related sequence SRS67 23012 8.12
hypothetical protein 120771 10.67
hypothetical protein 18284 4.75
aminotransferase, class V superfamily protein 89583 6.04
hypothetical protein 169054 6.57
hypothetical protein 120000 6.92
hypothetical protein 274348 6.79
root hair defective 3 gtp-binding protein (rhd3) protein 98100 5.68
RecF/RecN/SMC N terminal domain-containing protein 231518 9.36
MIZ/SP-RING zinc finger domain-containing protein 145121 7.56
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gene Rh Mic2KO log2(R1)
TGGT1_279460 0 5.20995 inf
TGGT1_410790 0 13.8414 6.88637
TGGT1_287430 0 16.2461 5.91712
TGGT1_233065 0 8.83257 5.53961
TGGT1_287460 0 15.0647 5.39393
TGGT1_238210 0 38.0739 5.30739
TGGT1_220650 0 14.9884 5.25592
TGGT1_257970 0 24.2 5.17313
TGGT1_269315 0 12.4958 4.74894
TGGT1_202020 0 32.2114 4.59149
TGGT1_203685 0 26.422 4.48524
TGGT1_281560 0 5.64577 4.40114
TGGT1_237045 0 6.1715 4.30927
TGGT1_225098 0 25.8267 4.28188
TGGT1_291040 0 6.14741 4.2312
TGGT1_269035 0 5.14922 4.11934
TGGT1_269310 0 71.7076 3.98156
TGGT1_249150 0 9.05667 3.91273
TGGT1_269300 0 5.49192 3.88725
TGGT1_411150 0 7.89037 3.87641
TGGT1_207160 0 6.20129 3.87166
TGGT1_304920 0 9.69745 3.8715
TGGT1_252640 0 10.2534 3.8403
TGGT1_295020 0 7.67017 3.8371
TGGT1_410970 0 8.33425 3.78137
TGGT1_209755A 0 6.76333 3.71347
TGGT1_209755B 0 5.73549 3.70064
TGGT1_221840 0 8.6812 3.56475
TGGT1_295430 0 44.6236 3.50857
TGGT1_247260 7.77182 87.3734 3.49087
TGGT1_218192 0 9.02733 3.48647
TGGT1_203682 6.2782 66.9911 3.41555
TGGT1_273980 6.81831 72.331 3.40713
TGGT1_203688 0 40.8451 3.36685
TGGT1_301240 0 10.6085 3.33266
TGGT1_280570 6.19761 58.6963 3.24349
TGGT1_278080 0 13.5129 3.1312
TGGT1_294410 0 15.2407 3.1105
TGGT1_286670 0 22.954 3.04482
TGGT1_206650 0 8.54962 3.03367
TGGT1_216140 5.99134 48.1683 3.00713
TGGT1_264075 0 15.999 3.00025
TGGT1_295015 0 7.51311 2.99868
TGGT1_300980 0 6.23599 2.99203
TGGT1_272265 0 8.84165 2.94308
TGGT1_253030 10.1189 77.0475 2.9287
TGGT1_213480 0 9.6555 2.88325
TGGT1_249290 0 18.4006 2.87813
TGGT1_253760 14.9364 103.847 2.79756
TGGT1_219218 0 6.71825 2.79274
TGGT1_410930 0 18.2831 2.72341
TGGT1_270670 0 14.2789 2.71345
TGGT1_273985 0 8.88424 2.71074
TGGT1_231400B 0 15.8316 2.68958
TGGT1_284598 0 13.2735 2.68821
TGGT1_254890 0 6.80175 2.67323
TGGT1_231400A 0 6.9836 2.66839
TGGT1_225102 0 5.94152 2.65781
TGGT1_256700 0 9.54084 2.6487
TGGT1_292375 0 9.67497 2.64202
TGGT1_316580 0 15.4161 2.63884
TGGT1_206550 0 6.79447 2.62326
TGGT1_411190 0 7.5903 2.59972
TGGT1_300990 5.65151 34.0452 2.59074
TGGT1_270680 0 11.9545 2.56461
TGGT1_315520 0 23.8887 2.55003
TGGT1_247250 32.4085 188.45 2.53973
TGGT1_243470 0 6.51332 2.53409
TGGT1_243330 0 6.86189 2.52102
TGGT1_243382 0 18.5773 2.50693
TGGT1_269075 0 8.07241 2.50548
TGGT1_239885 9.50801 52.6869 2.47023
TGGT1_248590 0 22.1976 2.44615
TGGT1_238060 0 7.65571 2.44227
TGGT1_267150 0 5.58442 2.42828
TGGT1_268800 0 21.9957 2.41218
TGGT1_227100 0 8.82016 2.3765
TGGT1_219370 0 10.2803 2.35622
TGGT1_205520 0 24.2648 2.35604
TGGT1_203720 15.0171 74.059 2.30207
TGGT1_208020 0 12.587 2.29731
TGGT1_201180B 6.2797 30.5045 2.28025
TGGT1_307030 0 12.2702 2.28021
TGGT1_286460 50.0941 240.991 2.26627
TGGT1_298070 0 14.3616 2.26321
TGGT1_267980 10.3278 49.5213 2.26152
TGGT1_230905 0 13.2126 2.25074
TGGT1_295440 17.1068 80.7426 2.23876
TGGT1_297660 6.2482 29.404 2.2345
TGGT1_224760 5.50512 25.6759 2.22157
TGGT1_215195 0 5.31582 2.1819
TGGT1_224170 0 8.20099 2.16935
TGGT1_269600 6.9218 30.9886 2.16252
TGGT1_210682 40.3215 180.45 2.16198
TGGT1_215180 0 13.0161 2.16102
TGGT1_228240 0 9.98095 2.14824
TGGT1_219610 5.01084 22.1416 2.14364
TGGT1_293290 0 13.7731 2.14152
TGGT1_217930 0 16.7331 2.11777
TGGT1_215540 0 7.12957 2.11068
TGGT1_205050 6.63894 28.517 2.1028
TGGT1_268985 25.4529 109.042 2.09899
TGGT1_321480 15.9091 67.664 2.08853
TGGT1_273080 9.83225 41.1221 2.06432
TGGT1_278400 8.02394 33.4982 2.0617
TGGT1_253755 10.4439 43.2139 2.04883
TGGT1_313050 7.86818 32.0018 2.02405
TGGT1_310090 0 15.6283 2.01749
TGGT1_226532 0 6.93926 1.98766
TGGT1_298820 0 19.4733 1.98372
TGGT1_356060 0 11.1924 1.96509
TGGT1_293280 12.2449 47.7053 1.96197
TGGT1_201180A 12.5301 48.6829 1.95802
TGGT1_409250 0 6.32862 1.94824
TGGT1_238440 21.702 82.72 1.93041
TGGT1_315950 50.6561 191.135 1.91579
TGGT1_225290 0 13.7724 1.91374
TGGT1_245770A 67.9851 254.331 1.90342
TGGT1_286000 14.5304 54.2904 1.90162
TGGT1_217940 0 6.42025 1.89891
TGGT1_273075 7.01366 26.0054 1.89057
TGGT1_304930 0 16.2383 1.88048
TGGT1_308965 0 5.02628 1.86474
TGGT1_294805 10.0054 36.3555 1.86139
TGGT1_296020 0 9.6355 1.85803
TGGT1_233153 0 7.27844 1.85497
TGGT1_246070 0 6.97197 1.85381
TGGT1_211330 0 6.71152 1.83262
TGGT1_278580 8.55212 30.4336 1.83131
TGGT1_307045 14.3643 50.1256 1.80306
TGGT1_223725 0 12.7857 1.79887
TGGT1_264070 0 11.1771 1.79525
TGGT1_216200 0 12.4441 1.79182
TGGT1_285800 13.0224 45.084 1.79161
TGGT1_217720 55.342 190.213 1.78117
TGGT1_200130 0 5.8848 1.77757
TGGT1_306430 40.5461 137.396 1.76071
TGGT1_322100 0 5.43492 1.75769
TGGT1_227430 21.5412 72.6177 1.75322
TGGT1_208740 90.8701 305.744 1.75044
TGGT1_240560 34.4887 115.615 1.74514
TGGT1_289140 58.1041 193.465 1.73536
TGGT1_409990 57.7063 190.818 1.7254
TGGT1_204500 6.54911 21.3335 1.70375
TGGT1_207140 0 7.57609 1.67706
TGGT1_244335 0 8.64776 1.67263
TGGT1_411270 51.8172 165.038 1.67129
TGGT1_227615 11.907 37.6661 1.66146
TGGT1_288950 20.4616 64.2303 1.65034
TGGT1_301140 0 5.2909 1.64354
TGGT1_307480 0 13.4234 1.63928
TGGT1_329800 6.71394 20.9124 1.63913
TGGT1_319090 0 9.91992 1.63648
TGGT1_411390 41.4411 128.672 1.63457
TGGT1_202930 7.8419 24.3204 1.63289
TGGT1_252260 0 6.73202 1.63125
TGGT1_215970 185.632 574.297 1.62935
TGGT1_267670 11.9656 36.9002 1.62473
TGGT1_223430 0 6.02979 1.62249
TGGT1_411040 0 6.11956 1.62097
TGGT1_268035 0 8.09478 1.59472
TGGT1_318880 0 10.5034 1.58615
TGGT1_245530 5.63682 16.8985 1.58395
TGGT1_314470 25.1517 75.1385 1.5789
TGGT1_227610 14.2192 42.0291 1.56355
TGGT1_315910 41.8223 123.378 1.56074
TGGT1_301480 0 6.89868 1.54842
TGGT1_202120 30.564 89.1063 1.5437
TGGT1_253770 16.9006 49.1218 1.53929
TGGT1_216750 114.828 333.443 1.53797
TGGT1_308960 6.50004 18.6563 1.52114
TGGT1_224810 0 5.09412 1.51757
TGGT1_311740 0 5.27338 1.5158
TGGT1_286020 7.1755 20.4764 1.51281
TGGT1_411170 19.1154 54.2198 1.50409
TGGT1_311380 6.02776 16.842 1.48237
TGGT1_249540 38.2727 106.176 1.47207
TGGT1_224680 0 11.6903 1.46661
TGGT1_227350 0 11.9221 1.45748
TGGT1_259950 104.599 284.37 1.44291
TGGT1_208730 62.0333 168.649 1.44291
TGGT1_320190 9.16018 24.849 1.43974
TGGT1_226670 82.7883 224.156 1.437
TGGT1_202255 6.68957 18.0269 1.43017
TGGT1_289130 43.8613 117.757 1.42479
TGGT1_248900 0 6.83574 1.41676
TGGT1_306510 12.8428 34.2883 1.41676
TGGT1_264485 6.4794 17.1755 1.40642
TGGT1_319360 23.8124 62.6776 1.39623
TGGT1_278370 10.2839 26.8512 1.38461
TGGT1_222370 19.346 50.4631 1.3832
TGGT1_294380 6.7298 17.5337 1.3815
TGGT1_317705 12.2847 32.0007 1.38125
TGGT1_273110 5.35738 13.9366 1.37928
TGGT1_270210 0 10.5547 1.3786
TGGT1_277950 0 7.50452 1.37486
TGGT1_250500 26.5612 68.6522 1.36998
TGGT1_220585 0 8.37129 1.36431
TGGT1_249400 110.333 282.101 1.35435
TGGT1_287235 25.8432 65.0677 1.33216
TGGT1_231200 8.19132 20.5717 1.32849
TGGT1_248750 0 9.57925 1.28907
TGGT1_241710 0 7.26887 1.28722
TGGT1_209870 34.2528 83.0468 1.2777
TGGT1_287240 24.1046 58.3595 1.27566
TGGT1_257010 5.05823 12.2415 1.27508
TGGT1_314330 0 10.1455 1.26252
TGGT1_313950 0 7.17058 1.23853
TGGT1_312435 0 9.20089 1.23414
TGGT1_247540 13.7639 32.3478 1.23277
TGGT1_215895 11.7524 27.4425 1.22346
TGGT1_267130 23.8346 55.5831 1.22159
TGGT1_249410 88.6716 206.666 1.22076
TGGT1_212410 6.17498 14.3481 1.21635
TGGT1_411080 72.9993 168.277 1.20488
TGGT1_217530 195.738 450.516 1.20266
TGGT1_313445 38.3839 88.2836 1.20165
TGGT1_254630 9.47028 21.117 1.15693
TGGT1_280470 6.75761 15.0558 1.15573
TGGT1_252190 75.059 165.846 1.14375
TGGT1_218910 8.21673 18.1196 1.14091
TGGT1_301690 19.2252 42.3603 1.13971
TGGT1_250760 11.0383 24.3148 1.13932
TGGT1_312520 8.54348 18.649 1.12621
TGGT1_215910 88.3832 190.464 1.10767
TGGT1_271320 10.0025 21.4987 1.10388
TGGT1_234370 46.9268 100.48 1.09843
TGGT1_239475 5.50816 11.7269 1.09017
TGGT1_244412 20.037 42.4706 1.0838
TGGT1_289890 8.29687 17.5814 1.08341
TGGT1_245980 205.229 432.569 1.0757
TGGT1_241130 0 6.33091 1.0737
TGGT1_365480 286.127 599.22 1.06643
TGGT1_308050 27.0125 56.0757 1.05375
TGGT1_301350 8.9136 18.4418 1.0489
TGGT1_253930 7.55214 15.5515 1.0421
TGGT1_215360 105.282 211.68 1.00763
TGGT1_308040 58.0263 115.627 0.994703
TGGT1_233140 28.6983 56.9168 0.987889
TGGT1_223550 49.8196 98.6721 0.985929
TGGT1_215980 4402.55 8660.47 0.976106
TGGT1_263820 32.0103 62.7824 0.971823
TGGT1_205680 122.263 236.578 0.952321
TGGT1_220720 257.865 496.681 0.945701
TGGT1_245485 75.7294 145.564 0.942726
TGGT1_238040A 8.18018 15.5686 0.928433
TGGT1_222050 39.1248 74.2 0.923335
TGGT1_217500 29.8132 56.5062 0.922459
TGGT1_277770 11.2027 21.2295 0.922232
TGGT1_202010 13.7429 26.0292 0.921442
TGGT1_215920 40.3698 75.818 0.909265
TGGT1_202390 45.1956 84.4868 0.902545
TGGT1_306890 25.8717 48.0829 0.894147
TGGT1_320180 34.659 64.3511 0.892737
TGGT1_297150 38.1063 70.3716 0.884962
TGGT1_204360 15.4237 28.4726 0.88442
TGGT1_294680 75.8037 139.366 0.878538
TGGT1_228490 41.8575 76.9469 0.878377
TGGT1_254510 12.3178 22.6402 0.878139
TGGT1_264450 30.2491 55.574 0.877517
TGGT1_316510 29.6643 54.4378 0.875882
TGGT1_312100 12.6626 23.1899 0.87292
TGGT1_286590 40.6549 74.0305 0.864688
TGGT1_244450 12.1324 21.913 0.85292
TGGT1_232640 87.8808 158.395 0.849904
TGGT1_294400 31.9237 57.2753 0.843285
TGGT1_310170 93.3399 167.372 0.842496
TGGT1_288360 412.274 736.419 0.836922
TGGT1_240050 16.347 28.995 0.826781
TGGT1_218950 34.8078 61.6036 0.823605
TGGT1_254835 12.5269 22.1588 0.822851
TGGT1_224840 9.36484 16.5458 0.821142
TGGT1_204050 2093.51 3689.44 0.817477
TGGT1_286010 44.0205 77.4254 0.814632
TGGT1_270570 11.774 20.6663 0.811674
TGGT1_260440 409.901 718.903 0.810522
TGGT1_266366 124.345 214.99 0.789926
TGGT1_225540 441.063 761.942 0.788697
TGGT1_285950 36.1357 61.519 0.767608
TGGT1_261720 112.257 190.659 0.764188
TGGT1_306338B 5.43321 9.22005 0.762969
TGGT1_286210 41.0255 69.6039 0.762647
TGGT1_294690 105.514 178.962 0.762221
TGGT1_239810 15.5074 26.21 0.757162
TGGT1_203600 82.2175 138.88 0.756319
TGGT1_244440 72.7205 122.733 0.755085
TGGT1_267680 22.3195 37.6135 0.752945
TGGT1_232000 286.708 480.934 0.746257
TGGT1_294840 47.4239 79.2206 0.740262
TGGT1_205170 125.941 210.241 0.739298
TGGT1_206480 116.888 194.539 0.734932
TGGT1_409620 107.288 178.29 0.732743
TGGT1_293440 114.237 189.552 0.730558
TGGT1_236210 151.069 249.516 0.723923
TGGT1_206510 156.325 257.403 0.719475
TGGT1_231630 167.113 274.59 0.716459
TGGT1_269620 32.3545 53.136 0.715721
TGGT1_237550 28.8087 47.2293 0.713177
TGGT1_268970 77.4228 126.805 0.711783
TGGT1_211720 43.0106 70.2518 0.707842
TGGT1_215260 24.6213 40.1039 0.703833
TGGT1_224850 116.1 188.241 0.69721
TGGT1_205615 10.3015 16.6452 0.692249
TGGT1_293480 51.0491 82.3022 0.689044
TGGT1_294970 206.453 332.674 0.688292
TGGT1_257530 202.732 326.525 0.687616
TGGT1_208500 124.774 199.604 0.677821
TGGT1_249320 36.5449 57.719 0.659376
TGGT1_309980 11.3993 17.7882 0.641975
Name MW PI TMD
Toxoplasma gondii family B protein 15308 9.79 0
hypotheical protein 54646 6.23 0
hypotheical protein 63240 5.35 0
3'5'-cyclic nucleoide phosphodiesterase domain-containing protein 92338 8.04 0
hypotheical protein 22811 10.11 0
EGF family domain-containing protein 35210 6.79 0
hypotheical protein 39681 6.97 0
hypotheical protein 41162 7.01 0
hypotheical protein 30826 6.85 0
DnAK-TPR 83717 6.85 0
hypotheical protein 13535 7.56 0
hypotheical protein 32654 8.21 0
hypotheical protein 140571 8.13 0
hypotheical protein 10464 8.45 0
lactate dehydrogenase LDH2 35335 6.99 0
nucleoside diphosphate kinase 66277 8.32 0
hypotheical protein 104240 5.64 0
PAN domain-containing protein 213758 6.76 0
lipase 126569 7.32 1
hypotheical protein 26762 4.74 0
SAG-related sequence SRS49D (SAG2C) 38076 6.7 1
hypotheical protein 24215 6.36 0
P-type ATPase PMA1 127017 8.06 9
Sterol-sensing domain of SREBP cleavage-acivaion domain-containing protein 167714 9.46 7
hypotheical protein 34136 10.62 0
hypotheical protein 43544 5.86 0
hypotheical protein 66478 5.39 0
hypotheical protein 52433 11.15 0
hypotheical protein 42034 9.16 1
hypotheical protein 18194 10.56 0
hypotheical protein 61455 10.66 0
hypotheical protein 19127 10.6 2
hypotheical protein 21603 4.91 3
hypotheical protein 7242 8.51 0
hypotheical protein 75020 10.68 0
SAG-related sequence SRS35A 18531 8.95 2
Toxoplasma gondii family A protein 52430 5.7 0
hypotheical protein 69564 7.43 0
hypotheical protein 67702 6.46 0
zinc inger, c2h2 type domain-containing protein 164103 6.62 0
tetratricopepide repeat-containing protein 61168 5.45 0
hypotheical protein 11351 5.46 1
patched family protein 31027 8.91 4
hypotheical protein 18510 9.4 0
hypotheical protein 27755 10.36 0
glycosyl hydrolase, family 31 protein 182944 6.31 1
hypotheical protein 119904 5.41 0
hypotheical protein 90493 4.96 0
hypotheical protein 11688 11.92 0
hypotheical protein 175488 7.75 0
hypotheical protein 37200 9.55 0
hypotheical protein 146429 6.56 2
hypotheical protein 17066 11.49 0
tubulin/FtsZ family, GTPase domain-containing protein 19172 4.3 0
haloacid dehalogenase family hydrolase domain-containing protein 73699 6.39 5
hypotheical protein 33107 4.39 0
tubulin/FtsZ family, GTPase domain-containing protein 35014 5.55 0
hypotheical protein 22315 9.25 0
hypotheical protein 53710 10.63 0
KRUF family protein 101251 9.88 0
hypotheical protein 13603 11.81 0
hypotheical protein 547658 6.89 0
hypotheical protein 59978 4.88 0
Toxoplasma gondii family C protein 27189 5.42 2
hypotheical protein 28691 9.24 0
calcium binding egf domain-containing protein 36618 4.25 1
RbAp46 71106 4.42 0
hypotheical protein 117322 8.2 8
hypotheical protein 262853 8.73 0
hypotheical protein 52031 7.47 0
hypotheical protein 536849 10.25 0
hypotheical protein 656522 8.02 0
hypotheical protein 88750 6.73 0
EF hand domain-containing protein 29840 5.95 0
SAG-related sequence SRS38C 41362 4.64 0
hypotheical protein 69268 9.97 3
hypotheical protein 12403 6.25 0
hypotheical protein 41203 8.49 0
hypotheical protein 93719 6.37 12
vitamin k epoxide reductase family protein 20480 8.22 4
AP2 domain transcripion factor AP2Ib-1 246001 5.49 0
hypotheical protein 39526 2.83 0
Purine nucleoside phosphorylase 36054 7.55 0
hypotheical protein 15568 5.67 0
hypotheical protein 11235 7.83 0
hypotheical protein 41254 9.18 1
hydrolase, alpha/beta fold family protein 121475 10.43 0
hypotheical protein 44551 8.58 1
hypotheical protein 18210 3.97 0
SAG-related sequence SRS40E (SRS4) 42106 7.5 1
tetratricopepide repeat-containing protein 103769 6.54 0
SAG-related sequence SRS60A 32933 4.95 0
bioin-requiring enzyme domain-containing protein 90565 6.4 0
hypotheical protein 6270 11.22 0
hypotheical protein 48362 4.62 0
hypotheical protein 121799 4.29 0
hypotheical protein 23091 4.84 0
hypotheical protein 30110 12.22 0
hypotheical protein 40397 7.65 0
hypotheical protein 19418 7.8 0
hypotheical protein 133710 9.53 0
hypotheical protein 11416 10.46 0
SAG-related sequence SRS12B 40673 4.87 1
hypotheical protein 33396 11.66 3
Toxoplasma gondii family A protein 20103 4.62 0
hypotheical protein 18429 9.51 2
oxidoreductase, short chain dehydrogenase/reductase family protein 40367 8.08 0
hypotheical protein 35039 12.06 0
hypotheical protein 37272 7.76 5
hypotheical protein 18997 10.33 0
hypotheical protein 41977 8.29 0
cyclin protein 272949 6.43 0
hypotheical protein 83174 3.97 2
hypotheical protein 59609 2.84 0
SAG-related sequence SRS22A 20636 5.04 0
zinc inger, C3HC4 type (RING inger) domain-containing protein 190933 7.93 0
GDA1/CD39 (nucleoside phosphatase) family protein 69831 7.84 0
hypotheical protein 38734 9.36 0
hypotheical protein 80442 9.71 0
hypotheical protein 50033 6.92 0
hypotheical protein 14250 10.66 0
hypotheical protein 90303 10.25 4
hypotheical protein 225111 8.15 1
hypotheical protein 13423 10.67 0
hypotheical protein 17362 4.45 0
hypotheical protein 66286 10.35 0
SAG-related sequence SRS56 42541 6.7 1
methionine aminopepidase 76288 8.57 0
hypotheical protein 112661 8.05 2
Toxoplasma gondii family B protein 28053 6.5 0
hypotheical protein 451419 9.94 0
F5/8 type C domain-containing protein 160163 4.91 0
hypotheical protein 26860 11.72 0
hypotheical protein 180723 8.09 9
hypotheical protein 28379 10.32 2
Toxoplasma gondii family C protein 25105 8.08 2
hypotheical protein 123735 6.38 0
myosin-light-chain kinase 60000 8.51 0
transmembrane amino acid transporter protein 71933 6.73 11
putaive microneme protein 66382 7.82 0
MAPEG family protein 22190 6.98 3
putaive ribosomal protein l22/l43 23581 11.08 0
hypotheical protein 66048 6.31 0
hypotheical protein 49540 10.47 0
SAG-related sequence SRS49B (SAG2X) 38599 7 0
hypotheical protein 61076 9.77 3
hypotheical protein 22869 9.35 0
hypotheical protein 13560 7.88 0
AP2 domain transcripion factor AP2IX-4 103842 8.09 0
SAG-related sequence SRS19A 43056 6.17 0
Toxoplasma gondii family B protein 19555 10.9 1
hypotheical protein 85128 4.38 0
IgA-speciic serine endopepidase 62943 3.82 0
hypotheical protein 24728 9.85 0
hypotheical protein 32735 8.34 0
hypotheical protein 60040 5.92 0
hypotheical protein 18544 9.19 0
hypotheical protein 90706 8.68 0
hypotheical protein 80472 5.06 1
putaive IgA-speciic serine endopepidase 54598 3.56 0
hypotheical protein 378233 6.19 1
hypotheical protein 70603 4.51 0
hypotheical protein 274916 7.58 3
hypotheical protein 39715 7.5 0
hypotheical protein 390122 6.37 0
hypotheical protein 62753 3.8 0
hypotheical protein 70182 3.68 0
hypotheical protein 147318 5.41 0
hypotheical protein 15501 9.47 0
Paf1/RNA polymerase II complex component LEO1 42555 4.51 0
ATPase, AAA family protein 112935 9.9 0
hypotheical protein 192801 8.54 1
hypotheical protein 172637 7.07 0
hypotheical protein 24311 5.44 0
hypotheical protein 38110 4.5 0
hypotheical protein 214306 7.33 0
hypotheical protein 174437 5.47 0
hypotheical protein 68859 7.45 0
hypotheical protein 270063 6.99 13
carbonate dehydratase, eukaryoic-type domain-containing protein 93484 8.79 1
putaive microneme protein 106483 10.13 1
SAG-related sequence SRS16B (SRS9) 41480 6.48 1
hypotheical protein 51872 7.69 0
hypotheical protein 41509 6.13 0
hypotheical protein 57401 6.29 1
hypotheical protein 106042 5.62 5
hypotheical protein 89901 6.27 0
AP2 domain transcripion factor AP2IX-3 325009 5.39 0
SAG-related sequence SRS17A 41656 4.53 0
Toxoplasma gondii family A protein 37752 4.17 1
SAG-related sequence SRS13 82709 4.4 0
PP-loop domain-containing protein 184479 7.01 0
enoyl-CoA hydratase/isomerase family protein 40833 9.17 0
SAG-related sequence SRS30D 44986 7.02 1
kinesin motor domain-containing protein 140647 7.73 0
lipase 121003 6.12 0
hypotheical protein 60256 6.1 0
hypotheical protein 169630 10.25 0
hypotheical protein 32128 11.39 0
hypotheical protein 16526 4.5 0
hypotheical protein 296076 6.03 0
hypotheical protein 115070 7.37 8
hypotheical protein 54736 10.33 0
HAD hydrolase, family IIA protein 96470 10.02 1
hypotheical protein 16201 4.39 0
sporozoite developmental protein 114801 6.17 0
ABC transporter, ATP-binding domain-containing protein 207799 9.66 5
GMC oxidoreductase 93171 6.48 0
hypotheical protein 56725 7.4 0
ATP-binding cassete G family transporter ABCG107 106523 7.26 5
AP2 domain-containing protein 105682 6.23 0
SAG-related sequence SRS38A 41488 6.28 0
hypotheical protein 68756 8.4 0
dense granule protein GRA11 75523 3.71 1
hypotheical protein 38273 5.54 0
hypotheical protein 63757 7.33 0
hypotheical protein 91305 5.48 0
CMGC kinase 90077 8.81 0
AP2 domain transcripion factor AP2VIIa-1 117374 5.58 0
KRUF family protein 76145 10.88 0
hypotheical protein 81619 4.87 5
hypotheical protein 41583 4.43 4
pentatricopepide repeat domain-containing protein 227622 5.1 2
tRNA dimethylallyltransferase 101014 8.42 2
hypotheical protein 327988 6.8 0
hypotheical protein 64879 5.13 0
SAG-related sequence SRS42 19315 7.13 0
hypotheical protein 236512 6.11 0
hypotheical protein 106693 5.83 0
hypotheical protein 54585 7.34 0
hypotheical protein 34390 10.33 0
hypotheical protein 259184 8.17 0
hypotheical protein 14808 5.64 0
thioredoxin domain-containing protein 22595 6.26 0
SNARE associated protein 44675 8.71 6
GCC2 and GCC3 domain-containing protein 438070 5.61 2
hypotheical protein 43330 9.66 1
ZPR1 zinc inger domain-containing protein 62975 4.49 0
putaive deoxyuridine 5'-triphosphate nucleoidohydrolase 18190 6.12 0
hypotheical protein 45340 9.32 4
hypotheical protein 24466 8.48 1
DEAD/DEAH box helicase domain-containing protein 116099 10.61 0
hypotheical protein 79068 7.95 6
hypotheical protein 12987 4.56 0
microneme protein MIC9 31586 6.43 2
protein disulide-isomerase domain-containing protein 126199 8.94 1
hypotheical protein 155857 5.98 0
HMG (high mobility group) box domain-containing protein 38486 9.67 0
hypotheical protein 139419 11.07 0
hypotheical protein 91257 8.61 0
hypotheical protein 39565 11.69 0
S15 sporozoite-expressed protein 61914 4.66 0
hypotheical protein 147570 6.04 0
SAG-related sequence SRS16C (BSR4) 42346 5.52 1
MORN repeat-containing protein 50324 7.92 0
subilisin SUB4 134417 4.92 1
hypotheical protein 23278 11.38 0
hypotheical protein 43250 4.33 0
ankyrin repeat-containing protein 66245 5.26 0
putaive DNA topoisomerase III beta-1 94887 7.93 0
hypotheical protein 117772 6.14 0
plasma membrane-type Ca(2+)-ATPase A1 PMCAA1 198988 5.56 11
microtubule associated protein SPM2 39671 10.5 0
protein phosphatase 2C domain-containing protein 132142 9.45 0
RNA 2'-phosphotransferase, Tpt1/KptA family protein 41867 9.69 0
hypotheical protein 166475 8.94 0
hypotheical protein 105821 5.73 0
tryptophanyl-tRNA synthetase (TrpRS2) 77004 7.33 0
hypotheical protein 195843 8.65 0
hypotheical protein 126712 5.74 0
hypotheical protein 85148 7.64 0
3'5'-cyclic nucleoide phosphodiesterase domain-containing protein 146749 6.15 7
subilisin SUB1 85097 5.04 0
hypotheical protein 67441 9.19 1
hypotheical protein 169200 8.4 0
nuclear factor NF3 34100 3.92 0
BT1 family protein 106685 6.04 11
hypotheical protein 50979 4.41 0
hypotheical protein 91129 8.58 0
metal caion transporter, ZIP family protein 47448 4.68 8
putaive dynein gamma chain, lagellar outer arm 306941 6.72 0
protein phosphatase 4, catalyic subunit 38005 4.92 0
rhomboid protease ROM5 92103 10.21 6
hypotheical protein 163491 9.74 0
hypotheical protein 47376 8.35 1
nucleoside transporter protein 50967 6.5 10
microneme protein MIC12 231507 3.88 0
hypotheical protein 69415 9.36 2
zinc inger (CCCH type) moif-containing protein 122915 8.04 0
hypotheical protein 26014 9.94 0
hypotheical protein 22522 10.09 0
hypotheical protein 49879 10.58 0
hypotheical protein 58738 4.88 4
putaive pepidase M16 family potein 56917 6.57 0
toxolysin TLN4 256823 5.1 1
alveolin domain containing intermediate ilament IMC4 50172 5.85 0
hypotheical protein 58826 4.8 0
hypotheical protein 158389 6.9 0
hypotheical protein 36234 8.47 0
AP2 domain transcripion factor AP2IV-5 210722 5.07 0
carbamoylphosphate synthetase 187102 6.42 0
putaive polyadenylate binding protein 82699 9.15 0
hypotheical protein 340215 8.7 0
MoeA N-terminal region (domain I and II) domain-containing protein 133824 7.91 0
hypotheical protein 68051 11.31 0
transporter, major facilitator family protein 54532 6.69 12
protein phosphatase 2C domain-containing protein 78278 4.3 0
lavodoxin domain-containing protein 112949 6.44 0
dynein heavy chain family protein 523032 6 0
gene Rh1 Ama1 KO log2(RH1)
TGGT1_255260 3066.12 0 -14.3881
TGGT1_216680 664.534 11.6244 -5.83711
TGGT1_229140 137.808 7.03163 -4.29265
TGGT1_411310 12.4516 0 -4.12926
TGGT1_262050 349.461 31.2938 -3.48118
TGGT1_285470 75.371 7.38752 -3.35085
TGGT1_220730 11.5464 0 -2.9151
TGGT1_268240 35.8726 5.29902 -2.75908
TGGT1_409260 69.651 10.3479 -2.7508
TGGT1_305270 33.3298 5.07197 -2.71619
TGGT1_282055 187.035 28.9033 -2.694
TGGT1_245748 6.26273 0 -2.66745
TGGT1_366480 123.904 19.9796 -2.63263
TGGT1_221310 13.3904 0 -2.61353
TGGT1_408600 7.40742 0 -2.61278
TGGT1_222080 11.6784 0 -2.55283
TGGT1_264260 135.382 23.6831 -2.51511
TGGT1_285980A 571.418 106.973 -2.4173
TGGT1_285980B 782.327 147.836 -2.40377
TGGT1_278510 135.358 25.7168 -2.396
TGGT1_204045 17.1982 0 -2.38886
TGGT1_229500 38.3255 7.44341 -2.36427
TGGT1_223258 27.664 5.39314 -2.35881
TGGT1_258110 84.3833 16.8419 -2.32491
TGGT1_361030 9.43684 0 -2.29546
TGGT1_262933 22.8247 0 -2.28801
TGGT1_300780 135.474 27.9743 -2.27584
TGGT1_219240 69.9892 14.7988 -2.24165
TGGT1_295620 63.1095 13.4492 -2.23034
TGGT1_243750 46.1314 9.84735 -2.22794
TGGT1_237090 53.9664 11.5391 -2.22553
TGGT1_280400 12.2312 0 -2.19208
TGGT1_277880 118.876 26.2645 -2.17828
TGGT1_276130 22.6805 5.03455 -2.17152
TGGT1_202490 155.77 34.7403 -2.16473
TGGT1_305560 13.7645 0 -2.15871
TGGT1_271610 375.28 85.4381 -2.13502
TGGT1_201520 136.071 31.0161 -2.13327
TGGT1_222100 25.4305 5.81625 -2.1284
TGGT1_208710 15.8146 0 -2.12446
TGGT1_267820 39.5084 9.13248 -2.11308
TGGT1_409050 21.3915 0 -2.11233
TGGT1_259000 20.6884 0 -2.1029
TGGT1_357600 37.6081 8.82816 -2.09086
TGGT1_231230 38.6144 9.27192 -2.0582
TGGT1_289350 235.05 56.5557 -2.05522
TGGT1_257030 65.0042 15.7691 -2.04344
Table S3, RNA sequencing Accepted Hits between ama1 KO and RH.
TGGT1_262860 75.3726 18.4114 -2.03344
TGGT1_224310 71.5691 17.6015 -2.02364
TGGT1_218310 601.476 148.053 -2.02239
TGGT1_411000 114.993 28.3949 -2.01785
TGGT1_310810 48.3776 12.0077 -2.01038
TGGT1_252990 40.2371 10.1055 -1.99338
TGGT1_219470 42.1558 10.6609 -1.98341
TGGT1_278815 13.0812 0 -1.9742
TGGT1_292600 12.4172 0 -1.96725
TGGT1_294390 22.8794 5.89754 -1.95587
TGGT1_262900 8.15145 0 -1.95237
TGGT1_227015 30.643 7.93603 -1.94907
TGGT1_269930 14.3951 0 -1.93914
TGGT1_263100 127.332 33.5315 -1.925
TGGT1_278920 15.4341 0 -1.88688
TGGT1_288560 135.361 37.2537 -1.86136
TGGT1_227580 201.996 55.6549 -1.85974
TGGT1_306700 6.61685 0 -1.85682
TGGT1_267300 37.9762 10.5855 -1.84301
TGGT1_245590B 74.2254 20.762 -1.83797
TGGT1_247020 202.072 56.615 -1.83561
TGGT1_231950 309.013 86.6601 -1.83423
TGGT1_256910 21.9818 6.19351 -1.82748
TGGT1_362090 36.4165 10.376 -1.81135
TGGT1_267290 21.8803 6.25683 -1.80613
TGGT1_229020 45.8396 13.2474 -1.79088
TGGT1_313710 15.7193 0 -1.78997
TGGT1_261730 14.0363 0 -1.7738
TGGT1_229280 36.9241 10.8572 -1.76591
TGGT1_240510 36.078 10.739 -1.74826
TGGT1_314390 28.0582 8.37439 -1.74436
TGGT1_206710 34.9937 10.5099 -1.73535
TGGT1_231220 32.9721 9.91996 -1.73284
TGGT1_215940 12.1979 0 -1.73221
TGGT1_239290 6.88371 0 -1.73051
TGGT1_231000 20.6261 6.26269 -1.71962
TGGT1_229350 13.292 0 -1.71898
TGGT1_239700 14.5252 0 -1.71873
TGGT1_200590 386.852 117.828 -1.7151
TGGT1_309060 14.4455 0 -1.70983
TGGT1_230000 12.6145 0 -1.69649
TGGT1_267070 115.836 35.7922 -1.69436
TGGT1_314265 15.3173 0 -1.69433
TGGT1_209130 14.7145 0 -1.69216
TGGT1_411020 15.5168 0 -1.69081
TGGT1_271335 49.98 15.538 -1.68555
TGGT1_273400 45.0389 14.0548 -1.68011
TGGT1_289790 17.4287 5.4461 -1.67817
TGGT1_251640 50.7274 15.8767 -1.67586
TGGT1_231215 32.9613 10.3342 -1.67334
TGGT1_318210 19.9152 6.26326 -1.66889
TGGT1_264780 19.8795 6.27497 -1.6636
TGGT1_214220 4999.67 1578.54 -1.66324
TGGT1_300150 26.2682 8.30467 -1.66132
TGGT1_315165 8.38197 0 -1.6503
TGGT1_297330 16.9838 5.42482 -1.64651
TGGT1_246530 26.6835 8.57065 -1.63847
TGGT1_287160 161.51 52.0308 -1.63419
TGGT1_299180 14.3907 0 -1.63392
TGGT1_224235 23.4635 7.60801 -1.62483
TGGT1_223060 42.3319 13.7643 -1.62081
TGGT1_312140 76.5444 24.9426 -1.61769
TGGT1_225170 109.723 35.8396 -1.61424
TGGT1_318760 33.4124 10.9313 -1.61192
TGGT1_318560 35.837 11.7616 -1.60737
TGGT1_214810 31.2451 10.3524 -1.59366
TGGT1_285730 38.5697 12.8636 -1.58417
TGGT1_270050 87.672 29.4442 -1.57413
TGGT1_306640 107.724 36.2482 -1.57135
TGGT1_227952 49.7152 16.7535 -1.56923
TGGT1_278230 20.3899 6.91646 -1.55975
TGGT1_313665 27.8073 9.46369 -1.55499
TGGT1_225410 18.5186 6.32713 -1.54935
TGGT1_223780 8.47083 0 -1.54091
TGGT1_299000 315.382 108.482 -1.53964
TGGT1_203260 12.9405 0 -1.53486
TGGT1_292170 11.1921 0 -1.52928
TGGT1_270230 17.1467 5.97928 -1.51989
TGGT1_246535 21.2687 7.44743 -1.51392
TGGT1_215660 16.2171 5.6807 -1.51337
TGGT1_221340 44.1841 15.5275 -1.5087
TGGT1_298010 21.1221 7.44733 -1.50396
TGGT1_201700 45.8491 16.1678 -1.50377
TGGT1_223600 29.4767 10.4438 -1.49693
TGGT1_234440 24.0699 8.54139 -1.49469
TGGT1_246800 30.9946 11.0129 -1.49282
TGGT1_309090 9.69491 0 -1.49229
TGGT1_316700 20.2883 7.21373 -1.49183
TGGT1_227080 21.1426 7.53206 -1.48904
TGGT1_329400 105.54 37.7305 -1.48398
TGGT1_314030 29.9567 10.7231 -1.48216
TGGT1_315820 40.5127 14.5855 -1.47384
TGGT1_248950 27.7944 10.0088 -1.47353
TGGT1_221295 106.173 38.2682 -1.4722
TGGT1_239752 73.0561 26.3651 -1.47038
TGGT1_283710 40.9628 14.9419 -1.45495
TGGT1_211390 11.5686 0 -1.4448
TGGT1_312660 22.7955 8.39772 -1.44068
TGGT1_409020 15.7781 5.813 -1.44056
TGGT1_261955B 8.33295 0 -1.43829
TGGT1_253300 14.7957 5.46238 -1.43758
TGGT1_306470 25.0196 9.23721 -1.43753
TGGT1_257700 12.6156 0 -1.43611
TGGT1_232090 94.8392 35.0599 -1.43566
TGGT1_253740 27.6943 10.2461 -1.43452
TGGT1_214610 5.78832 0 -1.43379
TGGT1_297760 37.068 13.8107 -1.42438
TGGT1_282150 32.7404 12.2068 -1.42338
TGGT1_215700 22.3726 8.34893 -1.42207
TGGT1_262910 31.978 11.9506 -1.42
TGGT1_255440 21.7545 8.13871 -1.41844
TGGT1_410700 177.267 66.3399 -1.41798
TGGT1_236130 27.2966 10.281 -1.40874
TGGT1_205360 10.1853 0 -1.40434
TGGT1_249480 19.2217 7.27515 -1.40169
TGGT1_263200 10.8486 0 -1.40069
TGGT1_220190 13.9459 5.29836 -1.39622
TGGT1_219460 49.6595 18.9283 -1.39153
TGGT1_214760 20.8169 7.95039 -1.38866
TGGT1_201220 19.9374 7.62014 -1.38759
TGGT1_228030 10.2844 0 -1.38706
TGGT1_261970 213.513 81.8458 -1.38334
TGGT1_247370 13.6113 5.22599 -1.38103
TGGT1_318742 7.19096 0 -1.37932
TGGT1_202460 17.6632 6.79116 -1.37902
TGGT1_227930 50.7424 19.5599 -1.3753
TGGT1_266640 952.224 368.106 -1.37118
TGGT1_288330 32.2079 12.4657 -1.36946
TGGT1_239090 111.854 43.4257 -1.365
TGGT1_222430 35.2955 13.7181 -1.36341
TGGT1_318550 81.2376 31.5745 -1.36339
TGGT1_227820 26.0143 10.1465 -1.35832
TGGT1_227000 34.7727 13.587 -1.35572
TGGT1_268660 50.3542 19.7262 -1.352
TGGT1_249020 6.041 0 -1.34918
TGGT1_258710 17.7788 7.00319 -1.34408
TGGT1_297925 14.0064 5.523 -1.34256
TGGT1_206290 5.4911 0 -1.34038
TGGT1_295090 51.3195 20.2771 -1.33965
TGGT1_240247 16.2077 6.40509 -1.33939
TGGT1_247485 13.3934 5.30036 -1.33736
TGGT1_320610 29.5879 11.7184 -1.33623
TGGT1_226040 58.1831 23.0494 -1.33587
TGGT1_222030 23.0008 9.11491 -1.33538
TGGT1_267440 42.5662 16.9167 -1.33126
TGGT1_310130 20.2253 8.08216 -1.32335
TGGT1_304680 23.563 9.43087 -1.32106
TGGT1_285150 36.5004 14.6198 -1.32
TGGT1_227390 16.4525 6.59012 -1.31993
TGGT1_200450 14.0093 5.6124 -1.3197
TGGT1_213920 16.0268 6.42604 -1.31848
TGGT1_293490 17.6814 7.10462 -1.31541
TGGT1_267760 21.6676 8.72841 -1.31175
TGGT1_203970 23.3794 9.41878 -1.31162
TGGT1_297420 16.1352 6.50285 -1.31107
TGGT1_257490 45.2853 18.2968 -1.30745
TGGT1_273720 30.3979 12.3314 -1.30164
TGGT1_312840 67.8014 27.5278 -1.30043
TGGT1_268590 239.563 97.4443 -1.29775
TGGT1_316650 25.6045 10.4392 -1.29438
TGGT1_203780 31.7642 12.9623 -1.29308
TGGT1_212200 80.7998 33.1034 -1.28737
TGGT1_234540 31.2666 12.8104 -1.2873
TGGT1_265005 40.5559 16.6283 -1.28627
TGGT1_249170 10.2704 0 -1.28294
TGGT1_225350 49.2374 20.2495 -1.28187
TGGT1_262660 12.1397 0 -1.28136
TGGT1_236220 27.3472 11.2823 -1.27733
TGGT1_265010 43.8462 18.1368 -1.27353
TGGT1_232650 39.3253 16.2679 -1.27343
TGGT1_211220 16.421 6.79485 -1.27303
TGGT1_304470 7.91782 0 -1.26987
TGGT1_255400 52.2436 21.6663 -1.2698
TGGT1_358240 46.5517 19.3125 -1.2693
TGGT1_247930 24.7872 10.2859 -1.26893
TGGT1_232210 31.6284 13.1285 -1.26851
TGGT1_240950 16.1396 6.70146 -1.26806
TGGT1_274070 26.9822 11.2043 -1.26796
TGGT1_230980 33.9876 14.117 -1.26757
TGGT1_239500 94.6747 39.3455 -1.26678
TGGT1_221570 27.4042 11.3913 -1.26647
TGGT1_218810 24.938 10.3677 -1.26625
TGGT1_209020 9.39419 0 -1.26591
TGGT1_411160 6.39318 0 -1.26533
TGGT1_313200 9.97694 0 -1.26521
TGGT1_250030 9.63641 0 -1.26003
TGGT1_228180 65.3654 27.311 -1.25905
TGGT1_247015 35.7612 14.9507 -1.25818
TGGT1_281620 34.6069 14.4682 -1.25817
TGGT1_244190 82.6838 34.577 -1.25779
TGGT1_299190 16.7229 6.99354 -1.25773
TGGT1_215650 13.6716 5.72137 -1.25675
TGGT1_306540 18.4447 7.72234 -1.2561
TGGT1_204040 62.4013 26.1275 -1.256
TGGT1_220320 20.6093 8.63376 -1.25524
TGGT1_310140 15.0386 6.30283 -1.2546
TGGT1_293380 13.2811 5.57334 -1.25276
TGGT1_294860 9.56769 0 -1.25117
TGGT1_266390 9.63128 0 -1.24816
TGGT1_261430 37.254 15.696 -1.247
TGGT1_246490 289.078 121.886 -1.24593
TGGT1_285700 10.9545 0 -1.24525
TGGT1_309100 40.041 16.9269 -1.24216
TGGT1_269130 18.0515 7.63435 -1.24154
TGGT1_244160 24.8461 10.5524 -1.23544
TGGT1_226790 18.432 7.85293 -1.23091
TGGT1_266970 207.272 88.3142 -1.23081
TGGT1_262930 64.9012 27.6816 -1.22932
TGGT1_209060 15.3506 6.5637 -1.22571
TGGT1_220430 15.8458 6.79383 -1.22181
TGGT1_306910 41.3347 17.7365 -1.22063
TGGT1_281510 54.776 23.5417 -1.21832
TGGT1_264880 34.936 15.0364 -1.21625
TGGT1_257500 23.6844 10.2011 -1.21521
TGGT1_272383 8.13617 0 -1.21325
TGGT1_276100 19.4349 8.38981 -1.21194
TGGT1_227320 14.9543 6.47822 -1.20689
TGGT1_268400 52.6068 22.8284 -1.20442
TGGT1_233790 16.8965 7.33425 -1.20401
TGGT1_270090 18.5041 8.03208 -1.204
TGGT1_247450 85.0434 36.9819 -1.20138
TGGT1_255870 23.0867 10.0403 -1.20126
TGGT1_220910 41.5057 18.0668 -1.19997
TGGT1_232430 94.195 41.0815 -1.19716
TGGT1_209880 11.7992 5.15293 -1.19523
TGGT1_206430 6.73611 0 -1.19212
TGGT1_255680 33.9622 14.8661 -1.1919
TGGT1_278220 21.7691 9.5368 -1.19071
TGGT1_269730 119.483 52.4848 -1.18684
TGGT1_210430 15.4227 6.7834 -1.18497
TGGT1_264770 56.9981 25.1013 -1.18315
TGGT1_275780 15.4542 6.80603 -1.18311
TGGT1_280760 29.8092 13.1296 -1.18294
TGGT1_207710 38.5691 16.9991 -1.18198
TGGT1_271625B 58.5676 25.8643 -1.17914
TGGT1_223800 11.0661 0 -1.17767
TGGT1_224210 25.4874 11.2831 -1.17561
TGGT1_234200 6.95856 0 -1.17132
TGGT1_268680 74.3236 33.0824 -1.16776
TGGT1_315170 105.784 47.1744 -1.16504
TGGT1_288550 75.0067 33.5201 -1.16199
TGGT1_226620 9.20749 0 -1.15998
TGGT1_214130 31.0017 13.8841 -1.15891
TGGT1_222440 26.7887 12.0036 -1.15815
TGGT1_216055 68.5626 30.7223 -1.15813
TGGT1_242870 23.1153 10.3874 -1.15402
TGGT1_294930 50.2682 22.5979 -1.15346
TGGT1_249730 30.7127 13.8225 -1.15181
TGGT1_310270 15.1238 6.80785 -1.15155
TGGT1_209930 16.2991 7.34201 -1.15055
TGGT1_230990 16.2847 7.35135 -1.14743
TGGT1_209090 65.8544 29.7564 -1.14608
TGGT1_230030 25.0626 11.3262 -1.14586
TGGT1_311090 47.1476 21.3159 -1.14525
TGGT1_258700 25.0282 11.3274 -1.14374
TGGT1_209190 60.2777 27.2977 -1.14285
TGGT1_225940 127.181 57.6001 -1.14274
TGGT1_230110 25.6985 11.6536 -1.14091
TGGT1_294285 11.2126 5.10188 -1.13602
TGGT1_257990 128.129 58.3034 -1.13594
TGGT1_247320 47.5286 21.6373 -1.13528
TGGT1_310070 53.5879 24.4051 -1.13472
TGGT1_253060 27.79 12.6777 -1.13228
TGGT1_247040 44.7438 20.414 -1.13213
TGGT1_225860 29.258 13.3709 -1.12973
TGGT1_280710 115.851 52.973 -1.12894
TGGT1_295360 697.579 319.036 -1.12864
TGGT1_272155 8.78823 0 -1.12612
TGGT1_242320 20.8151 9.56223 -1.12221
TGGT1_267050 97.6716 44.911 -1.12087
TGGT1_223950 8.39399 0 -1.11937
TGGT1_216540 13.7349 6.32866 -1.11788
TGGT1_266690 67.9674 31.3174 -1.11788
TGGT1_311250 29.997 13.8363 -1.11636
TGGT1_254270 28.2848 13.0545 -1.11547
TGGT1_248520 52.5087 24.2657 -1.11364
TGGT1_220140 12.0491 5.5692 -1.11338
TGGT1_262010 84.1601 38.9007 -1.11334
TGGT1_249310 11.3106 5.23312 -1.11194
TGGT1_300240 11.0353 5.10634 -1.11177
TGGT1_267800 58.3857 27.0863 -1.10805
TGGT1_224190 42.1425 19.5672 -1.10683
TGGT1_309160 9.9234 0 -1.10674
TGGT1_299200 124.432 57.7842 -1.10661
TGGT1_219770 55.9228 25.9743 -1.10635
TGGT1_281650 35.079 16.321 -1.10388
TGGT1_299820 9.67812 0 -1.10344
TGGT1_273100 17.4907 8.14563 -1.10249
TGGT1_253430 2186.71 1019.27 -1.10123
TGGT1_272390 16.267 7.58503 -1.10072
TGGT1_261960 28.1601 13.1337 -1.10038
TGGT1_273370 36.069 16.8228 -1.10034
TGGT1_304690 21.4144 9.99058 -1.09994
TGGT1_232620 25.5901 11.943 -1.09942
TGGT1_314415 37.5657 17.5536 -1.09765
TGGT1_237870 31.9499 14.9603 -1.09467
TGGT1_290960 22.4031 10.4903 -1.09464
TGGT1_267790 12.5049 5.85885 -1.09381
TGGT1_205060 48.8709 22.9095 -1.09303
TGGT1_365840 106.028 49.7245 -1.09242
TGGT1_267590 32.7261 15.3605 -1.09122
TGGT1_316620 41.2625 19.3939 -1.08923
TGGT1_320060 48.402 22.7742 -1.08767
TGGT1_267510 80.7894 38.0149 -1.0876
TGGT1_265280 30.9419 14.5734 -1.08622
TGGT1_214630 15.9026 7.49166 -1.0859
TGGT1_277070 19.1087 9.00319 -1.08572
TGGT1_318750 61.6774 29.0699 -1.08521
TGGT1_246485 117.205 55.257 -1.08481
TGGT1_228460 26.292 12.3986 -1.08444
TGGT1_267530 16.5285 7.79475 -1.08438
TGGT1_306350 23.334 11.0131 -1.08321
TGGT1_209940 35.4452 16.7341 -1.08279
TGGT1_228370 26.9369 12.7252 -1.08189
TGGT1_294760 42.2474 19.978 -1.08045
TGGT1_312590 13.385 6.33056 -1.08021
TGGT1_255890 46.9064 22.1969 -1.07943
TGGT1_214620 56.9587 26.9583 -1.07919
TGGT1_277910 39.9537 18.9114 -1.07908
TGGT1_232970 7.20796 0 -1.078
TGGT1_312640 84.9323 40.2569 -1.07708
TGGT1_222010 35.6702 16.9131 -1.07658
TGGT1_200340 49.2875 23.3861 -1.07557
TGGT1_202820 109.964 52.2094 -1.07465
TGGT1_234970 20.7703 9.89149 -1.07026
TGGT1_315600 27.3767 13.0424 -1.06974
TGGT1_311040 49.6798 23.6789 -1.06906
TGGT1_248300 22.0262 10.5021 -1.06854
TGGT1_269670 21.4517 10.2435 -1.06638
TGGT1_294750 38.543 18.4134 -1.06572
TGGT1_267090 15.9105 7.60554 -1.06486
TGGT1_254540 24.5742 11.7539 -1.06401
TGGT1_216500 11.2721 5.39241 -1.06375
TGGT1_318410 59.242 28.377 -1.0619
TGGT1_269780 50.3865 24.1837 -1.059
TGGT1_297700 8.46827 0 -1.05866
TGGT1_411290 76.727 36.8375 -1.05856
TGGT1_229150 6.76581 0 -1.05768
TGGT1_275990 45.2457 21.7378 -1.05758
TGGT1_229030 51.1391 24.5799 -1.05695
TGGT1_201810 63.6212 30.5975 -1.0561
TGGT1_230040 29.6189 14.2517 -1.05538
TGGT1_213030 117.012 56.3567 -1.054
TGGT1_320015 24.94 12.0148 -1.05365
TGGT1_249460 6.9197 0 -1.05303
TGGT1_239610 26.2228 12.6531 -1.05133
TGGT1_254490 22.6513 10.9341 -1.05075
TGGT1_214870 24.8491 11.9988 -1.0503
TGGT1_304980 35.2062 17.0045 -1.04992
TGGT1_256760 322.06 155.714 -1.04843
TGGT1_314570 283.594 137.469 -1.04472
TGGT1_297745 29.2478 14.1974 -1.0427
TGGT1_305620 19.1639 9.31782 -1.04033
TGGT1_228780 309.196 150.384 -1.03987
TGGT1_215950 107.329 52.2057 -1.03976
TGGT1_262150 15.2035 7.4124 -1.03639
TGGT1_311840 219.727 107.157 -1.03599
TGGT1_221610 34.6003 16.9203 -1.03203
TGGT1_307000 26.1612 12.7936 -1.03201
TGGT1_253950 157.36 77.0276 -1.03062
TGGT1_212260 138.751 68.004 -1.0288
TGGT1_264760 16.2348 7.96177 -1.02793
TGGT1_305950 13.2223 6.48536 -1.02772
TGGT1_245590A 42.2892 20.8068 -1.02323
TGGT1_261610 6.03857 0 -1.02313
TGGT1_253090 54.2648 26.7135 -1.02245
TGGT1_293330 18.1724 8.95321 -1.02127
TGGT1_255880 51.2903 25.282 -1.02057
TGGT1_320005 39.9658 19.7298 -1.01839
TGGT1_228270 7.76139 0 -1.01497
TGGT1_253810 29.6023 14.6619 -1.01363
TGGT1_304650 30.4332 15.0814 -1.01288
TGGT1_223070 219.687 108.9 -1.01245
TGGT1_226430 261.347 129.585 -1.01207
TGGT1_244870B 19.1536 9.51135 -1.00989
TGGT1_223640 19.5588 9.71318 -1.0098
TGGT1_292960 301.991 150.054 -1.00903
TGGT1_293550 100.772 50.0721 -1.00902
TGGT1_256920 5.3879 0 -1.00759
TGGT1_410920 64.02 31.8621 -1.00668
TGGT1_221818 24.0722 11.9998 -1.00435
TGGT1_246700 7.41483 0 -1.00365
TGGT1_300055 979.243 488.416 -1.00356
TGGT1_207980 13.09 6.53453 -1.00231
TGGT1_244040 47.1604 23.5473 -1.00202
TGGT1_313530 40.1542 20.0523 -1.00179
TGGT1_305040 21.251 10.6163 -1.00125
TGGT1_311790 34.6379 17.3041 -1.00124
TGGT1_304660 21.666 10.8274 -1.00075
TGGT1_244580 15.6829 7.85534 -0.997448
TGGT1_243450 87.4203 43.8129 -0.996611
TGGT1_225920 27.9343 14.0071 -0.995879
TGGT1_312380 21.7235 10.9343 -0.990398
TGGT1_234640 87.1539 43.8998 -0.98935
TGGT1_305330 87.8268 44.3548 -0.985572
TGGT1_229370 14.1533 7.14832 -0.985463
TGGT1_300052 840.373 425.212 -0.982847
TGGT1_312065 20.4618 10.357 -0.98232
TGGT1_286790 30.9734 15.6894 -0.981241
TGGT1_257580 18.2474 9.24567 -0.980839
TGGT1_262650 11.9124 6.04019 -0.9798
TGGT1_245640 75.8503 38.4803 -0.979037
TGGT1_236790 12.6762 6.43984 -0.977027
TGGT1_218920 101.74 51.7032 -0.976557
TGGT1_224490 11.572 5.88214 -0.976228
TGGT1_244910 46.1963 23.4939 -0.975489
TGGT1_226860 583.157 296.863 -0.974087
TGGT1_279360 319.355 162.606 -0.973776
TGGT1_262430 30.3228 15.4449 -0.973276
TGGT1_271350 44.9055 22.8944 -0.971896
TGGT1_271250 19.0448 9.71845 -0.970601
TGGT1_294730 18.0987 9.24034 -0.969869
TGGT1_288250 6.7331 0 -0.968165
TGGT1_274130 9.48559 0 -0.967723
TGGT1_202950 26.9886 13.8011 -0.967573
TGGT1_268340 17.183 8.79442 -0.966318
TGGT1_248550 44.2231 22.6661 -0.964265
TGGT1_280660 9.2539 0 -0.960683
TGGT1_215010 36.3771 18.6913 -0.960662
TGGT1_220350 32.8426 16.8789 -0.960346
TGGT1_301330 26.8161 13.7822 -0.960294
TGGT1_263330 52.7204 27.1042 -0.959846
TGGT1_239690 35.9673 18.5005 -0.959119
TGGT1_215040 32.4248 16.7128 -0.956143
TGGT1_248800 35.8494 18.4795 -0.956023
TGGT1_233820 14.32 7.3891 -0.954561
TGGT1_280450 11.2381 5.80369 -0.953352
TGGT1_245580 17.9387 9.26518 -0.953184
TGGT1_256980 34.2584 17.6968 -0.952971
TGGT1_263980 15.1942 7.86427 -0.95014
TGGT1_247680 6.85756 0 -0.949827
TGGT1_315770 62.3186 32.2955 -0.94833
TGGT1_219290 38.5613 19.9842 -0.948298
TGGT1_224940 19.7206 10.2241 -0.947736
TGGT1_233300 20.5274 10.6432 -0.947617
TGGT1_223960 45.5218 23.6049 -0.947472
TGGT1_231280 15.5139 8.04552 -0.947308
TGGT1_253650 118.367 61.3884 -0.947232
TGGT1_259115 21.3588 11.0891 -0.945686
TGGT1_319910 11.234 5.83561 -0.944922
TGGT1_228040 19.585 10.201 -0.941033
TGGT1_300048 1402.13 730.403 -0.940854
TGGT1_248880 87.3399 45.5148 -0.940307
TGGT1_314042 23.8438 12.4333 -0.93941
TGGT1_226600 52.9586 27.6151 -0.939408
TGGT1_250360 21.4805 11.2024 -0.939224
TGGT1_273595 13.5656 7.07697 -0.938749
TGGT1_241160 68.1213 35.552 -0.938175
TGGT1_216030B 15.9928 8.34817 -0.937887
TGGT1_257440 27.4212 14.3172 -0.937536
TGGT1_248150 12.4574 6.50857 -0.936587
TGGT1_246730 151.939 79.397 -0.936331
TGGT1_208780 76.7445 40.1162 -0.935878
TGGT1_248160 34.4706 18.0255 -0.935329
TGGT1_224730 55.4435 29.0168 -0.934132
TGGT1_260825 104.898 54.9053 -0.933976
TGGT1_236140 15.3529 8.0416 -0.932953
TGGT1_301430 55.8116 29.2586 -0.931705
TGGT1_268350 17.6081 9.2362 -0.930867
TGGT1_212140 22.7714 11.9448 -0.930841
TGGT1_252440 44.6618 23.4491 -0.929508
TGGT1_233610 18.7594 9.85485 -0.928704
TGGT1_238260 31.6669 16.6389 -0.92841
TGGT1_223760 38.8928 20.4445 -0.927793
TGGT1_298050 27.7602 14.6021 -0.926843
TGGT1_225090 16.9553 8.91913 -0.926765
TGGT1_285830 10.7994 5.68488 -0.925752
TGGT1_301310 27.7958 14.6346 -0.925481
TGGT1_359190 38.2323 20.1621 -0.923147
TGGT1_237110 30.045 15.8602 -0.921712
TGGT1_207040 15.6639 8.27388 -0.920807
TGGT1_223668 29.4405 15.5559 -0.920339
TGGT1_208010 62.2647 32.9359 -0.918755
TGGT1_268770 26.1373 13.8352 -0.917769
TGGT1_244010 36.5636 19.3609 -0.917265
TGGT1_224070 26.9466 14.2687 -0.917246
TGGT1_249860 110.864 58.7467 -0.916215
TGGT1_278630 14.2322 7.58073 -0.908753
TGGT1_230420 113.918 60.7296 -0.907527
TGGT1_278740 10.1365 5.40396 -0.907465
TGGT1_231030 27.5101 14.6688 -0.907212
TGGT1_283580 58.3243 31.1065 -0.90688
TGGT1_313410 64.7824 34.5592 -0.906532
TGGT1_247240 69.1725 36.9274 -0.905505
TGGT1_248670 103.501 55.2663 -0.905167
TGGT1_320670 28.5317 15.2356 -0.905114
TGGT1_232960 120.736 64.4768 -0.905011
TGGT1_319540 12.3947 6.61922 -0.904995
TGGT1_215450 48.8087 26.0865 -0.903837
TGGT1_269940 20.8039 11.1432 -0.900688
TGGT1_255920 13.9535 7.47667 -0.900159
TGGT1_219210 34.1109 18.2828 -0.899749
TGGT1_233760 28.6987 15.384 -0.899559
TGGT1_319308 14.1607 7.5924 -0.899268
TGGT1_213310 14.4973 7.77921 -0.898083
TGGT1_231980 22.0272 11.831 -0.896712
TGGT1_201840 221.418 119.008 -0.895716
TGGT1_245570 14.8747 7.99558 -0.89559
TGGT1_273580 9.55901 5.14198 -0.894537
TGGT1_309870 51.1169 27.5295 -0.89282
TGGT1_218730 128.937 69.4449 -0.892723
TGGT1_290900 14.3793 7.74588 -0.892495
TGGT1_318290 50.5334 27.2349 -0.891783
TGGT1_273330 10.8519 5.85228 -0.890879
TGGT1_216450 76.832 41.4472 -0.890432
TGGT1_213072 46.1035 24.9187 -0.887647
TGGT1_246950 39.0138 21.1115 -0.885958
TGGT1_242810 10.511 5.68799 -0.885903
TGGT1_310515 19.691 10.6644 -0.884739
TGGT1_213950 33.263 18.0319 -0.88337
TGGT1_249710 8.58631 0 -0.882165
TGGT1_234350 75.1929 40.8593 -0.879934
TGGT1_285520 14.5586 7.92476 -0.877437
TGGT1_269840 84.5832 46.0418 -0.877426
TGGT1_222910 55.1972 30.0633 -0.87659
TGGT1_219530 15.9684 8.70829 -0.874757
TGGT1_232310 27.6144 15.0634 -0.874375
TGGT1_247648 16.3299 8.90984 -0.874048
TGGT1_285272 21.1417 11.5568 -0.871348
TGGT1_253400 20.6471 11.293 -0.870504
TGGT1_295450 150.682 82.4198 -0.870446
TGGT1_248630 72.2808 39.5564 -0.869701
TGGT1_310410 7.90306 0 -0.86928
TGGT1_294020 37.9872 20.7991 -0.868989
TGGT1_261460 92.6963 50.783 -0.868166
TGGT1_308860 217.448 119.191 -0.867401
TGGT1_230050 38.3465 21.0282 -0.866768
TGGT1_213910 30.4155 16.6882 -0.86598
TGGT1_228350 8.57567 0 -0.865619
TGGT1_213000 22.6112 12.4119 -0.865308
TGGT1_259860 22.7536 12.4906 -0.865243
TGGT1_294960 43.361 23.8365 -0.863224
TGGT1_216630 12.7348 7.01018 -0.861256
TGGT1_267650 12.0899 6.66259 -0.859651
TGGT1_267270 52.6344 29.0471 -0.857615
TGGT1_242020 10.4054 5.7498 -0.85575
TGGT1_258160 50.4274 27.8886 -0.854531
TGGT1_266380 10.4728 5.79192 -0.854526
TGGT1_316530 31.856 17.6219 -0.854191
TGGT1_290640 60.7308 33.602 -0.85388
TGGT1_290180 21.6347 11.9726 -0.853614
TGGT1_217550 518.507 287.083 -0.852896
TGGT1_255650 105.841 58.648 -0.851741
TGGT1_228670 14.3791 7.96898 -0.851506
TGGT1_204350 12.9806 7.20092 -0.850109
TGGT1_289180 58.4095 32.4027 -0.850089
TGGT1_211660 16.8037 9.32648 -0.849376
TGGT1_241155 54.1569 30.1333 -0.845787
TGGT1_289520 12.2444 6.81561 -0.845204
TGGT1_309400 29.8143 16.6189 -0.843182
TGGT1_226870B 76.713 42.7701 -0.842868
TGGT1_243390 36.9822 20.6465 -0.840939
Name MW PI
apical membrane anigen AMA1 63021 6.09
ankyrin repeat-containing protein 44589 6.43
MaoC family domain-containing protein 35971 7.74
hypotheical protein 27168 9.67
rhoptry kinase family protein ROP39 65103 8.89
patched family protein 212635 8.11
hypotheical protein 12822 11.33
hypotheical protein 241735 9.1
hypotheical protein 15582 6.77
hypotheical protein 82342 9.12
protein phosphatase PP2C-hn 51891 8.87
hypotheical protein 25712 11.17
phosphofructokinase 61734 8.34
aminopepidase N protein 121672 8.14
hypotheical protein 15327 11.19
hypotheical protein 17788 9
hypotheical protein 15007 11.41
glucosephosphate-mutase GPM1 39308 6.6
glucosephosphate-mutase GPM1 34481 5.03
protein phosphatase 2C domain-containing protein 47193 7.86
hypotheical protein 13640 6.51
hypotheical protein 32595 7.18
hypotheical protein 39866 6.44
N-acetylglucosaminylphosphaidylinositoldeacetylase 43453 9.85
hypotheical protein 19032 11.89
hypotheical protein 72475 10.16
hypotheical protein 12409 4.36
Pepidyl-tRNA hydrolase PTH2 domain-containing protein 29100 9.53
hypotheical protein 128519 6.85
tetratricopepide repeat-containing protein 95633 6.2
AP2 domain transcripion factor AP2X-5 211318 5.52
hypotheical protein 130573 8.96
hypotheical protein 41763 11.81
cathepsin CPC2 83015 5.35
AP2 domain transcripion factor AP2VIIa-7 331088 7.31
Vps51/Vps67 protein 130278 5.8
pyrroline-5-carboxylate reductase 40758 8.76
protein phosphatase 2C domain-containing protein 26368 7.96
hypotheical protein 128222 6.27
DNA/RNA non-speciic endonuclease 84313 7.76
putaive electron transfer lavoprotein subunit beta 30032 8.97
hypotheical protein 10034 8.91
hypotheical protein 24272 9.86
putaive transmembrane protein 12476 11.26
hypotheical protein 12723 9.23
ATP-binding cassete G family transporter ABCG84 83786 7.73
hypotheical protein 55262 6.79
putaive ADP-ribosylaion factor family protein 1 20176 5.04
DHHC zinc inger domain-containing protein 42843 7.28
microneme protein MIC14 105917 4.41
hypotheical protein 12962 11.05
apyrase 66507 8.66
hypotheical protein 38251 10.71
hypotheical protein 19064 11.73
hypotheical protein 235771 8.2
hypotheical protein 23640 6.66
putaive myosin light chain MLC4 19685 8.22
hypotheical protein 237793 6.45
hypotheical protein 13312 9.22
calcium binding egf domain-containing protein 337942 6.74
hypotheical protein 112637 6.29
hypotheical protein 43856 4.9
hypotheical protein 83737 8.96
transmembrane amino acid transporter protein 54614 8.2
hypotheical protein 21909 8.23
hypotheical protein 28916 5.72
rhomboid protease ROM6 5970 11.57
putaive high mobility group protein b1 28519 10.15
hypotheical protein 41855 4.96
hypotheical protein 135034 5.44
hypotheical protein 25326 7.09
hypotheical protein 28069 10.71
putaive cell-cycle-associated protein kinase CDK 137325 8.33
hypotheical protein 68026 9.58
hypotheical protein 210516 9.49
hypotheical protein 78457 10.23
hypotheical protein 134920 8.82
hypotheical protein 99165 4.53
hypotheical protein 77118 10.28
hypotheical protein 50647 9.33
putaive Acetyl-coenzyme A transporter 65465 5.52
hypotheical protein 193668 10.54
START domain-containing protein 94361 6.43
HEAT repeat-containing protein 95228 5.08
regulator of chromosome condensaion (RCC1) repeat-containing protein 316955 6.85
Toxoplasma gondii family C protein 21633 8.51
ubiquiin carboxyl-terminal hydrolase 137362 7.6
hypotheical protein 691051 7.96
aquaporin 2 44454 6.64
hypotheical protein 91749 7.95
regulator of chromosome condensaion (RCC1) repeat-containing protein 101168 6.67
hypotheical protein 40122 8.4
hypotheical protein 40957 6.52
hypotheical protein 20148 8.12
hypotheical protein 97640 9.03
ubiquiin-conjugaing enzyme subfamily protein 30343 10
hypotheical protein 21052 11.15
hypotheical protein 126622 4.83
UTP-glucose-1-phosphate uridylyltransferase subfamily protein 97029 5.36
hypotheical protein 23414 10.53
hypotheical protein 44155 5.42
hypotheical protein 19187 11.62
hypotheical protein 337353 6.47
phospholipase D acive site domain-containing protein 88416 6.61
internal kinesin motor domain protein 144099 9.13
putaive prenylated protein 23515 8.8
translaion iniiaion factor IF-3 protein 61549 10.44
MORN repeat-containing protein 379118 7.62
hypotheical protein 100149 4.92
hypotheical protein 13387 7.34
hypotheical protein 36340 6.08
ATPase/hisidine kinase/DNA gyrase B/HSP90 domain-containing protein 52714 9.23
hypotheical protein 33493 8.22
TBC domain containing protein 49299 7.19
hypotheical protein 47411 8.91
hypotheical protein 41137 5.62
14-3-3 superfamily protein 47994 9.94
prenyltransferase and squalene oxidase repeat-containing protein 61789 6.7
hypotheical protein 49500 10.3
histone H3 centromeric CENH3 23253 11.88
hypotheical protein 207744 8.42
hypotheical protein 41950 6.51
hypotheical protein 197808 8.18
putaive histone lysine methyltransferase, SET 175306 9.25
hypotheical protein 192812 5
hypotheical protein 12505 10.89
hypotheical protein 69969 10.21
hypotheical protein 57059 9.61
hypotheical protein 262063 8.01
WD domain, G-beta repeat-containing protein 67411 7.5
hypotheical protein 80041 10.3
putaive aminotransferase 45632 6.2
putaive acylaminoacyl-pepidase 92637 6.51
hypotheical protein 84177 5.06
uridine kinase 65268 6.18
hypotheical protein 81422 6.04
Toxoplasma gondii family C protein 24490 10.46
hypotheical protein 77323 6.63
hypotheical protein 60608 5.78
carrier superfamily protein 62999 10.44
hypotheical protein 21889 6.79
hypotheical protein 102145 6.33
longevity-assurance protein (LAG1) domain-containing protein 39557 8.75
hypotheical protein 44045 5.57
hypotheical protein 66036 7.07
hypotheical protein 13561 11.85
hypotheical protein 45745 10.5
hypotheical protein 59181 7.96
isoprenylcysteine carboxyl methyltransferase (icmt) family protein 81213 6.78
hypotheical protein 111024 7.6
3-hydroxyacyl-CoA dehydrogenase, NAD binding domain-containing protein 53787 9.2
hypotheical protein 107712 9.9
hypotheical protein 353430 7.01
hypotheical protein 28076 11.4
hypotheical protein 98471 4.68
phosphaidylinositol 3- and 4-kinase 317306 6.43
putaive NADH-cytochrome b5 reductase 1 37562 7.02
hypotheical protein 63078 9.83
toxoplasma gondii family C protein 15590 10.89
signal recogniion paricle (SRP9) domain-containing protein 23393 10.66
hypotheical protein 293292 7.19
tetratricopepide repeat-containing protein 126261 5.19
hypotheical protein 118478 10.52
hypotheical protein 60984 8.61
hypotheical protein 136326 5.96
erythronate-4-phosphate dehydrogenase domain-containing protein 42167 7.6
zinc inger protein 67944 6.81
hypotheical protein 120980 8.57
hypotheical protein 73235 11.07
hypotheical protein 140997 6.72
hypotheical protein 50494 8.91
diacylglycerol kinase accessory domain (presumed) domain-containing protein 73022 8.72
hypotheical protein 169600 8.58
putaive Acetyl-coenzyme A synthetase 2 79992 6.89
putaive histone lysine methyltransferase, SET 95330 5.31
SAG-related sequence SRS23 30901 4.52
HECT-domain (ubiquiin-transferase) domain-containing protein 145824 5.88
hypotheical protein 24270 8.85
hypotheical protein 213136 6.65
hypotheical protein 119380 9.59
hypotheical protein 11184 4.45
kinesin motor domain-containing protein 152991 9.48
T-complex protein 10 domain-containing protein 189961 7.18
HesB-like domain-containing protein 62186 10.65
hypotheical protein 45491 9.82
hypotheical protein 80426 8.42
hypotheical protein 17360 10.36
zinc inger, C3HC4 type (RING inger) domain-containing protein 121585 8.26
hypotheical protein 83820 8.81
EF hand domain-containing protein 18984 4.65
hypotheical protein 110736 8.69
RING zinc inger protein 41493 6.17
Spc97 / Spc98 family protein 155781 8.17
ubiquiin family protein 56734 5.09
hypotheical protein 47090 10.95
hypotheical protein 116163 4.89
hypotheical protein 144525 8.32
hypotheical protein 125275 7.94
hypotheical protein 55870 6.56
hypotheical protein 167647 8.45
dolichyl-diphosphooligosaccharide--proteinglycosyltransferase 72080 7.52
putaive beta-tubulin cofactor D 221226 5.94
prefoldin subunit superfamily protein 24092 6.16
hypotheical protein 34486 10.26
hypotheical protein 120381 9.26
rhomboid protease ROM4 72356 9.19
hypotheical protein 135264 6.07
hypotheical protein 145220 7.26
hypotheical protein 44193 8.04
hypotheical protein 65677 9.62
hypotheical protein 12879 11.84
Ras family protein 82301 6.18
hypotheical protein 43802 8.12
hypotheical protein 84551 6.54
PCI domain-containing protein 75450 5.6
glutamate 5-kinase domain-containing protein 100527 6.38
hypotheical protein 48189 8.83
hypotheical protein 98137 8.93
putaive oxidoreductase 54564 8.21
hypotheical protein 32885 9.49
hypotheical protein 16593 10.08
SNARE domain-containing protein 36304 5.67
hypotheical protein 33909 4.46
hypotheical protein 52612 4.89
ThiF family protein 84932 5.02
myosin I 200702 6.11
putaive proteasome subunit alpha type 27937 4.99
putaive pre-rRNA-processing protein 39313 10.98
hisidyl-tRNA synthetase 19066 8.23
hypotheical protein 101850 9.67
putaive toxoplasma gondii family C protein 16427 11.86
leucine rich repeat-containing protein 91610 9.54
hypotheical protein 29094 8.24
putaive cytochrome C oxidase assembly factor COX15 36233 9.59
hypotheical protein 75600 6.05
aldo/keto reductase family oxidoreductase 57857 8.12
hypotheical protein 67003 10.52
B-box zinc inger domain-containing protein 81426 4.55
hypotheical protein 19366 11.2
phosphotransferase enzyme family protein 59850 5.94
hypotheical protein 85247 7.67
BSD domain-containing protein 34237 4.8
hypotheical protein 85111 8.15
histone lysine acetyltransferase HAT1 82424 7.53
hypotheical protein 254854 6.62
DNA mismatch repair protein, C-terminal domain-containing protein 133777 8.09
hypotheical protein 117313 9.99
hypotheical protein 31997 7.6
ubiquiin fusion degradaion protein UFD1AP 80598 8.69
hypotheical protein 146431 4.99
hypotheical protein 48076 5.24
transcripion iniiaion factor TFIID complex subunit TAF12 59528 5.17
ABC transporter, ATP-binding domain-containing protein 157164 7.69
hypotheical protein 35127 7.78
hypotheical protein 12661 9.58
thrombospondin type 1 domain-containing protein 93645 5.09
hypotheical protein 170893 6.67
hypotheical protein 55784 4.71
putaive ribonuclease H1 large subunit 40717 7.46
NEDD8-acivaing enzyme E1 catalyic subunit 64369 5.81
hypotheical protein 133082 8.47
hypotheical protein 45590 6.22
hypotheical protein 76769 5.8
hypotheical protein 131910 10.49
hypotheical protein 76408 10.47
putaive serine/threonine protein kinase AktR 87489 9.85
hypotheical protein 207989 8.82
hypotheical protein 245891 10.62
WD domain, G-beta repeat-containing protein 89665 8.04
HEAT repeat-containing protein 190422 5.12
hypotheical protein 48812 7.51
putaive glutamic acid-rcih protein 526143 7.09
formin FRM1 24410 12.53
YbaK/proline-tRNA ligase associated domain-containing protein 29151 5.75
hypotheical protein 67416 10.64
myosin-light-chain kinase 193467 8.11
DnaJ domain-containing protein 221822 6.15
hypotheical protein 39571 4.6
hypotheical protein 105282 5.88
RUB1 conjugaing enzyme 24239 8.1
putaive phosphaidylinositol synthase 27810 8.2
serine--tRNA ligase 61629 7.87
hypotheical protein 57130 8.22
hypotheical protein 129519 7.77
hypotheical protein 101527 7.65
hypotheical protein 98249 8.99
O-phosphoseryl-tRNA(Sec) selenium transferase 66686 8.57
hypotheical protein 46441 7.66
hypotheical protein 395132 7.45
hypotheical protein 176360 10.48
hypotheical protein 57387 9.95
hypotheical protein 30128 9.73
putaive histone lysine methyltransferase, SET 62142 4.93
leucine rich repeat-containing protein 32732 10.8
hypotheical protein 100908 5.88
hypotheical protein 146139 6.14
hypotheical protein 50055 8.48
hypotheical protein 124984 6.68
proteasome maturaion factor ump1 protein 18082 6.51
WD domain, G-beta repeat-containing protein 84188 7.05
ubiquiin carboxyl-terminal hydrolase 67168 6.08
transporter, major facilitator family protein 83078 7.94
ABC transporter transmembrane region domain-containing protein 85584 7.82
hypotheical protein 33735 4.69
hypotheical protein 136431 8.52
hypotheical protein 18259 10.34
putaive heat shock protein 101 104313 6.46
hypotheical protein 69874 10.47
putaive methyltransferase 25336 5.36
WD domain, G-beta repeat-containing protein 79881 7.28
hypotheical protein 120771 10.67
hypotheical protein 111472 4.4
putaive 20S proteasome subunit beta 7 30267 5.91
hypotheical protein 29550 7.1
hypotheical protein 493820 7.57
B-box zinc inger domain-containing protein 119204 5.55
hydrolase, alpha/beta fold family protein 34049 7.03
hypotheical protein 94070 6.4
dolichyl-phosphate beta-glucosyltransferase 74313 6.73
hypotheical protein 183036 6.28
hypotheical protein 201291 5.72
hypotheical protein 41081 9.24
hypotheical protein 30822 4.49
EF hand domain-containing protein 25965 4.6
calmodulin CAM2 15392 4.37
hypotheical protein 36134 5.12
putaive syntaxin 6 protein 26963 6.52
dynamin-related protein DRPA 87455 6.92
caion-transporing atpase family protein 140262 8.18
IgA-speciic metalloendopepidase 36293 3.41
putaive Bet3 transport protein 21188 4.22
putaive 30S ribosomal protein S12 66296 11.78
hypotheical protein 70781 9
hypotheical protein 118873 7.53
3'-5' exonuclease domain-containing protein 69865 9.1
putaive asparagine synthetase 65869 6.72
hypotheical protein 132236 10
hypotheical protein 130154 6.36
putaive coatomer gamma 2-subunit protein 112283 5.01
hypotheical protein 17126 11.57
hypotheical protein 96987 4.64
hypotheical protein 21370 8.41
FYVE zinc inger domain-containing protein 57026 7.16
pyruvate phosphate dikinase, pep/pyruvate binding domain-containing protein 135851 6.19
hypotheical protein 95268 9.52
hypotheical protein 67594 6.77
hypotheical protein 22461 8.72
hypotheical protein 101803 7.03
WD domain, G-beta repeat-containing protein 130432 9.04
DnaJ domain-containing protein 71047 8.48
hypotheical protein 38114 9.69
hypotheical protein 133277 6.22
hypotheical protein 165056 7.76
SWI2/SNF2-containing protein 133188 8.63
deoxyribose-phosphate aldolase 30891 4.88
hypotheical protein 9033 12.27
hypotheical protein 130660 6.35
hypotheical protein 54309 7.06
variable surface lipoprotein 90440 10.39
transporter/permease protein 47863 9.06
hypotheical protein 37248 6.05
hypotheical protein 19426 11.92
hypotheical protein 156274 9.37
pyridine nucleoide-disulide oxidoreductase domain-containing protein 85856 5.85
putaive hypoxia- inducible factor prolyl hydroxylase (phd2) 64088 6.36
thrombospondin type 1 domain-containing protein 133344 9.15
hypotheical protein 163938 8.4
hypotheical protein 31665 10.41
HAD hydrolase, family IIID protein 72747 4.89
hypotheical protein 30491 10.79
ubiquiin-conjugaing enzyme subfamily protein 18934 4.67
Tyrosine kinase-like (TKL) protein 216281 6.3
MCM2/3/5 family protein 130196 7.7
hypotheical protein 38091 6.52
hypotheical protein 100477 10.19
hypotheical protein 236137 9.33
hypotheical protein 31928 12.21
hypotheical protein 60207 8.53
CDP-alcohol phosphaidyltransferase superfamily protein 109280 10.76
putaive tRNA synthetase 286052 6.64
putaive TCP-1 chaperonin 58667 7.09
putaive ADP-ribosylaion factor 24510 8.74
hypotheical protein 22039 12.14
toxoplasma gondii family C protein 15561 10.64
transporter, major facilitator family protein 90681 10.45
hypotheical protein 126181 6.78
hypotheical protein 25398 5.17
hypotheical protein 37125 4.4
hypotheical protein 19717 9.62
hypotheical protein 35227 4.31
hypotheical protein 42235 8.66
WD domain, G-beta repeat-containing protein 175360 9.81
hypotheical protein 65663 8.08
Sel1 repeat-containing protein 162427 6
ribosomal protein L9, N-terminal domain-containing protein 53852 9.09
hypotheical protein 23590 11.58
pyruvate kinase PyK1 57530 6.36
hypotheical protein 20868 4.91
hypotheical protein 413645 6.63
hypotheical protein 127294 8.87
Toxoplasma gondii family C protein 30229 4.73
hypotheical protein 168631 4.91
kelch repeat and K+ channel tetramerisaion domain containing protein 88986 6.65
hypotheical protein 25678 6.49
ubiquiin carboxyl-terminal hydrolase 87099 7.53
hypotheical protein 35742 11.59
putaive protein fam50a 53129 8.99
Sjogren's syndrome/scleroderma autoanigen 1 (Autoanigen p27) protein 38025 6.71
Oxysterol-binding protein 138751 8.6
tetratricopepide repeat-containing protein 103261 6.11
rhomboid protease ROM6 59407 11.29
hypotheical protein 153398 8.31
DEAD/DEAH box helicase domain-containing protein 72013 10.49
hypotheical protein 163361 7.33
hypotheical protein 85660 6.71
hypotheical protein 39362 12.44
hypotheical protein 64752 11.62
hypotheical protein 138941 5.49
hisidine acid phosphatase superfamily protein 306028 6.83
hypotheical protein 23926 5.95
reiculon protein 21593 7.76
putaive quinone oxidoreductase 32643 7.91
hypotheical protein 178419 8.42
hypotheical protein 65205 6.58
hypotheical protein 100048 9.16
phosphaidylinositol-4-phosphate 5-Kinase 450104 7.78
toxoplasma gondii family C protein 25314 11.06
hypotheical protein 35307 8.57
hypotheical protein 21710 10.78
hypotheical protein 21865 11.91
PIG-P protein 41745 8.2
HEAT repeat-containing protein 164069 5.88
hypotheical protein 7756 9.98
HEAT repeat-containing protein 125917 4.51
hypotheical protein 34994 4.62
prostaglandin-E synthase 57274 8.32
L1P family of ribosomal protein 100639 10.6
putaive Ras-related protein Rab2BV 49809 9.15
hypotheical protein 120646 7.49
tetratricopepide repeat-containing protein 59613 6.08
hypotheical protein 184636 6.86
cyclin, N-terminal domain-containing protein 124382 7.74
AP2 domain transcripion factor AP2VIII-1 218468 5.47
hypotheical protein 11438 10.56
hypotheical protein 199292 5.5
nuclear factor NF2 36057 6.12
hypotheical protein 66428 6.52
WD domain, G-beta repeat-containing protein 131870 8.01
hypotheical protein 46485 10.04
hypotheical protein 59400 11.38
putaive proteasome subunit beta type 33758 6.67
polyprenyl synthetase superfamily protein 69507 8.51
MIZ/SP-RING zinc inger domain-containing protein 145121 7.56
SAG-related sequence SRS67 23012 8.12
hypotheical protein 58666 6.24
4-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase 140652 8.66
bifuncional protein FolC subfamily protein 61423 6.24
hypotheical protein 47979 5.26
hypotheical protein 217323 4.61
hypotheical protein 196696 5.67
TBC domain-containing protein 226662 5.27
hypotheical protein 151895 5.29
glycosyltransferase family 28 C-terminal domain-containing protein 61779 5.1
SPX domain-containing protein 95897 8.56
HECT-domain (ubiquiin-transferase) domain-containing protein 1854448 7.32
hypotheical protein 81637 8.02
tRNA ligases class II (D, K and N) domain-containing protein 127278 9.66
hypotheical protein 26285 11.04
Adapin ear-binding coat-associated protein 2 (NECAP-2) isoform 2 family protein 32993 5.04
hypotheical protein 16926 5.71
HEAT repeat-containing protein 181915 4.93
hypotheical protein 97980 6.96
DNA polymerase epsilon subunit B protein 65698 4.66
hypotheical protein 159363 8.95
hypotheical protein 246585 8.69
glycerol-3-phosphate-acyltransferase 110255 8.99
pentatricopepide repeat domain-containing protein 292069 8.2
hypotheical protein 214437 6.89
cytochrome p450 superfamily protein 62599 8.13
putaive F-acin-capping protein subunit beta 36321 8.84
hypotheical protein 94229 7.38
RhoGAP domain-containing protein 56327 4.55
ubiquiin interacion moif family protein 41378 4.23
WD domain, G-beta repeat-containing protein 89528 6.26
DnaJ C terminal region domain-containing protein 76395 7.03
ABC1 family protein 176107 8.61
WD domain, G-beta repeat-containing protein 57343 5.94
PPIC-type PPIASE domain-containing protein 95864 5.75
hypotheical protein 31301 7.02
GTPase RAB7 47819 10.29
putaive cytochrome c1 heme lyase 24430 9.1
putaive syntaxin 5 32254 8.62
alpha/beta hydrolase fold domain-containing protein 82708 6.86
hypotheical protein 236462 7.44
hemolysin-III related subfamily protein 33491 9.01
hypotheical protein 35001 4.02
SCO1/SenC protein 58615 10.41
hypotheical protein 216903 6.28
hypotheical protein 39990 10.6
ubiquiin-conjugaing enzyme subfamily protein 23682 8.71
hypotheical protein 122354 6.09
hypotheical protein 36097 4.45
hypotheical protein 10251 9.38
hypotheical protein 110480 7.04
putaive septum formaion protein maf 42242 7.83
hypotheical protein 53829 7.67
hypotheical protein 186516 8.16
pepidase c13 family protein 59737 7.4
hypotheical protein 33854 11.2
hypotheical protein 42914 8.87
hypotheical protein 169054 6.57
hypotheical protein 54906 7.26
hypotheical protein 266504 8.26
hypotheical protein 360302 8.31
hypotheical protein 68622 7.82
leucine rich repeat protein 52143 10.8
putaive replicaion factor C subunit 2 39797 8.59
hypotheical protein 129114 8.4
LYAR-type C2HC zinc inger protein 24643 9.79
hypotheical protein 50642 4.97
dual speciicity phosphatase, catalyic domain-containing protein 100238 11.23
hypotheical protein 58934 7.15
hypotheical protein 156185 6.37
hypotheical protein 90215 4.64
tetratricopepide repeat-containing protein 106315 5.14
sarco/endoplasmic reiculum Ca2+-ATPase 118926 5.08
diaminopimelate decarboxylase 75774 6.93
hypotheical protein 95534 8.56
DnaJ domain-containing protein 41698 6.4
proteasome 26S regulatory subunit 117680 4.73
ubiquiin carboxyl-terminal hydrolase, family 1 protein 45282 4.69
V-type H(+)-translocaing pyrophosphatase VP1 85283 4.83
putaive vacuolar protein soring 16 101500 7.29
oxidoreductase, 2OG-Fe(II) oxygenase family protein 29979 5.45
hypotheical protein 83523 7.25
aquaporin 1 28116 5.16
zinc inger moif, C2HC5-type protein 132787 5.26
putaive GINS complex subunit Psf3 41605 5.08
ankyrin repeat-containing protein 30784 4.63
hypotheical protein 52482 7.28
hypotheical protein 261588 4.8
hypotheical protein 170218 10.55
hypotheical protein 184404 7.46
aspartyl protease ASP1 66933 6.6
origin recogniion complex subunit 2 protein 95434 8.91
hypotheical protein 154996 7.88
hypotheical protein 90351 7.57
hypotheical protein 27497 7.61
hydrolase, NUDIX family protein 33146 6.78
hypotheical protein 73381 9.53
hypotheical protein 121035 9.6
pepidase, T1 family protein 27909 4.86
Sec1 family protein 114883 9.93
hypotheical protein 48640 9.1
hypotheical protein 102672 5.19
hypotheical protein 19953 11.58
hypotheical protein 77510 5.12
Parkinson disease 7 domain containing 1 family protein 80546 4.88
hypotheical protein 85776 7.52
RNA cap guanine-N2 methyltransferase 181499 6.37
proteasome regulatory subunit 35262 6.52
phosphoglycerate mutase 55890 8.47
hypotheical protein 29254 10.43
endonuclease/exonuclease/phosphatase family protein 107944 9.77
Sybindin family protein 25999 8.8
hypotheical protein 75967 11.1
hypotheical protein 104513 6.16
sjoegren syndrome nuclear autoanigen 1 family protein 16927 9.03
acin-related protein ARP1 42347 6.68
WD domain, G-beta repeat-containing protein 222899 6.84
zinc inger, C3HC4 type (RING inger) domain-containing protein 80198 6.76
transcripional elongaion factor FACT80 60839 5.11
hypotheical protein 69567 10.71
putaive 50S ribosomal protein L3 56009 10.69
hypotheical protein 43611 10.09
elongaion factor Tu GTP binding domain-containing protein 199665 6.87
putaive replicaion factor C, subunit 5 41206 8.49
hypotheical protein 229812 5.05
hypotheical protein 55947 6.11
putaive trigger factor protein 114134 6.31
hypotheical protein 323759 8.22
putaive divalent metal transporter 133291 6.25
mannosyl-oligosaccharide glucosidase 150507 6.17
carbohydrate kinase 54882 7.05
hypotheical protein 109298 4.77
putaive myosin heavy chain 93128 6.37
putaive DNA mismatch repair protein MSH6-1 172008 4.92
AP2 domain transcripion factor AP2IX-6 47848 11.69
hypotheical protein 20401 6.5
DHHC zinc inger domain-containing protein 53057 7.01
hypotheical protein 258813 9.91
hypotheical protein 147083 7.97
putaive thioredoxin family redox-acive protein 22673 8.38
hypotheical protein 33302 9.05
hypotheical protein 13389 9
hypotheical protein 356066 6.86
RecF/RecN/SMC N terminal domain-containing protein 231518 9.36
tubulin gamma chain 14751 8.48
hypotheical protein 36651 7.24
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gene Rh1 Ama1 KO log2(RH1)
TGGT1_264805 0 10.1534 inf
TGGT1_243190 0 295.075 11.0049
TGGT1_226450 0 99.3714 8.94471
TGGT1_254890 0 319.977 8.29819
TGGT1_258840 0 57.5615 8.20649
TGGT1_213460 0 107.892 7.20826
TGGT1_240880 0 194.057 6.95974
TGGT1_410790 0 10.9134 6.6142
TGGT1_213480 0 118.374 6.56853
TGGT1_287430 0 20.188 6.29935
TGGT1_273980 6.50104 509.911 6.29343
TGGT1_240390 0 22.4097 6.2587
TGGT1_203685 0 82.257 6.1909
TGGT1_238210 0 65.3032 6.15698
TGGT1_210450 0 28.3953 6.07308
TGGT1_287460 0 18.9275 5.7923
TGGT1_203688 0 198.292 5.71177
TGGT1_218192 0 38.2911 5.64016
TGGT1_257970 0 28.3584 5.47222
TGGT1_269310 0 184.588 5.41358
TGGT1_237045 0 11.8353 5.31821
TGGT1_294410 0 66.3423 5.30145
TGGT1_222420 0 6.06413 5.17045
TGGT1_269300 0 12.6935 5.16142
TGGT1_220650 0 13.2854 5.14976
TGGT1_273940 0 20.243 5.07752
TGGT1_205210 6.01159 201.349 5.0658
TGGT1_203682 5.99181 199.842 5.05972
TGGT1_237800 0 11.5151 5.05865
TGGT1_236290 0 37.5795 5.0161
TGGT1_264630 0 18.597 5.01288
TGGT1_219218 0 26.1192 4.82132
TGGT1_231400A 0 28.9785 4.79058
TGGT1_238490 0 33.1678 4.77658
TGGT1_307030 0 62.92 4.70779
TGGT1_312690 0 24.6295 4.61948
TGGT1_240295 0 7.17827 4.54139
TGGT1_315798 0 5.34027 4.54107
TGGT1_278380 0 13.1291 4.52017
TGGT1_231400B 0 53.578 4.51977
TGGT1_295020 0 11.7231 4.51807
TGGT1_304920 0 14.4028 4.51274
TGGT1_216610 0 16.5354 4.50472
TGGT1_311490 0 12.7901 4.386
TGGT1_296231 0 8.67163 4.36284
TGGT1_216160 0 6.28271 4.36002
TGGT1_269315 0 9.00195 4.34606
TGGT1_210482 0 9.44028 4.33586
TGGT1_240290 0 13.4185 4.31167
TGGT1_219222 0 6.31743 4.28581
TGGT1_249150 0 11.1512 4.27965
TGGT1_252890 0 14.2986 4.21042
TGGT1_253030 9.66282 176.161 4.1883
TGGT1_230905 0 47.0722 4.15216
TGGT1_278090 0 15.3901 4.13131
TGGT1_301480A 0 28.7212 4.12875
TGGT1_301480 0 39.1407 4.11705
TGGT1_316580 0 39.7886 4.07728
TGGT1_295430 0 57.2146 3.93519
TGGT1_411220 0 23.5561 3.9095
TGGT1_278400 7.66275 114.759 3.9046
TGGT1_278080 0 21.8618 3.89449
TGGT1_411150 0 7.60694 3.89389
TGGT1_247260 7.40836 110.089 3.89337
TGGT1_410970 0 8.49804 3.87804
TGGT1_225098 0 18.5304 3.87014
TGGT1_202020 0 18.5622 3.86616
TGGT1_246070 0 25.617 3.80058
TGGT1_203340 0 7.32895 3.73737
TGGT1_287250 0 12.8188 3.72702
TGGT1_249290 0 31.2121 3.70758
TGGT1_278410 0 7.29274 3.65306
TGGT1_270670 0 24.5685 3.56308
TGGT1_222340 0 6.83173 3.55555
TGGT1_200480 0 7.60274 3.55295
TGGT1_307090 0 36.6281 3.53962
TGGT1_202930 7.47194 86.6946 3.53639
TGGT1_301480B 0 9.33792 3.53522
TGGT1_227100 0 18.3931 3.50484
TGGT1_318130A 0 5.58722 3.50253
TGGT1_207875 0 5.19191 3.49887
TGGT1_257945 0 6.62744 3.4897
TGGT1_318120 0 9.51464 3.47598
TGGT1_206650 0 11.0634 3.47251
TGGT1_241710 0 31.317 3.45951
TGGT1_269075 0 14.7297 3.44082
TGGT1_301240 0 10.8733 3.43763
TGGT1_231470 0 9.98476 3.4354
TGGT1_306692 0 10.6526 3.40858
TGGT1_238060 0 13.8633 3.36768
TGGT1_264075 0 19.642 3.36221
TGGT1_291910 0 9.26298 3.35157
TGGT1_248590 0 39.238 3.33708
TGGT1_201180B 5.99321 60.4823 3.33511
TGGT1_270680 0 19.4418 3.33345
TGGT1_315520 0 38.0701 3.29179
TGGT1_203720 14.3274 140.25 3.29115
TGGT1_220560 0 9.81179 3.27571
TGGT1_277230 31.8778 307.42 3.26959
TGGT1_254625 0 10.6611 3.21424
TGGT1_211270 0 40.1313 3.20702
TGGT1_320090 0 5.25027 3.19768
TGGT1_244335 0 23.7085 3.19564
TGGT1_243382 0 28.3566 3.18396
TGGT1_237070 0 12.0054 3.17837
TGGT1_223870 0 17.7018 3.14314
TGGT1_309030 0 5.14428 3.09798
TGGT1_307045 13.6923 117.148 3.0969
TGGT1_409250 0 13.357 3.09531
TGGT1_286670 0 22.5843 3.08961
TGGT1_201180A 11.9555 100.436 3.07053
TGGT1_235650 0 7.465 3.03404
TGGT1_292375 0 11.8929 3.00719
TGGT1_206550 0 8.40389 2.99879
TGGT1_248677 0 6.32395 2.99351
TGGT1_210682 38.4395 299.529 2.96203
TGGT1_247250 30.9583 240.454 2.95736
TGGT1_267980 9.85712 76.4778 2.9558
TGGT1_295440 16.3206 123.579 2.92067
TGGT1_288960 0 6.18098 2.9057
TGGT1_315950 48.3206 344.14 2.83228
TGGT1_284598 0 13.9528 2.82862
TGGT1_313050 7.50171 53.0534 2.82215
TGGT1_215540 0 11.0517 2.81217
TGGT1_408550 0 11.0541 2.76674
TGGT1_269320 14.7278 97.4222 2.72571
TGGT1_294805 9.54132 62.7687 2.71778
TGGT1_240580 0 17.3854 2.71128
TGGT1_202280 0 11.5491 2.71029
TGGT1_288950 19.5511 126.892 2.69828
TGGT1_208020 0 15.8136 2.69508
TGGT1_204500 6.26492 40.5618 2.69475
TGGT1_293252 0 6.77438 2.69311
TGGT1_205520 0 28.9411 2.6794
TGGT1_251660 28.2827 179.504 2.66602
TGGT1_258550 5.88877 37.1102 2.65578
TGGT1_410930 0 16.5839 2.64927
TGGT1_310173 0 9.53307 2.64091
TGGT1_286000 13.8538 85.4817 2.62533
TGGT1_300130 14.9025 91.5476 2.61896
TGGT1_225102 0 5.52859 2.61766
TGGT1_217930 0 22.4895 2.61218
TGGT1_217720 52.8639 322.008 2.60674
TGGT1_322100 0 9.3022 2.60187
TGGT1_295015 0 5.43639 2.60032
TGGT1_256700 0 8.7743 2.59801
TGGT1_219370 0 11.5705 2.59626
TGGT1_236400 8.08912 47.9208 2.5666
TGGT1_217940 0 9.58522 2.54502
TGGT1_296020 0 14.7886 2.54456
TGGT1_223430 0 10.8676 2.54004
TGGT1_219610 0 27.5667 2.53077
TGGT1_227350 0 23.9303 2.52875
TGGT1_244412 19.128 110.309 2.5278
TGGT1_202970 0 14.1805 2.51902
TGGT1_218750 0 20.371 2.50686
TGGT1_411050 13.6204 77.2877 2.50447
TGGT1_224760 5.25732 29.7307 2.49955
TGGT1_311740 0 9.93995 2.4985
TGGT1_240560 32.9367 184.067 2.48246
TGGT1_320200 5.34603 29.8702 2.48217
TGGT1_320230 8.81054 48.9975 2.47541
TGGT1_304930 0 23.3113 2.4715
TGGT1_239260 14.9057 82.2885 2.46482
TGGT1_293290 0 16.2563 2.44934
TGGT1_410080 0 10.104 2.4372
TGGT1_215895 11.2107 59.6506 2.41167
TGGT1_311755 0 5.23592 2.40742
TGGT1_244408 13.3495 69.9469 2.38947
TGGT1_269600 6.59654 33.7708 2.356
TGGT1_263820 30.5756 153.719 2.32984
TGGT1_315630 0 7.03282 2.3206
TGGT1_238040B 5.68474 28.2283 2.31197
TGGT1_270210 0 19.2115 2.31082
TGGT1_293280 11.6696 57.8879 2.3105
TGGT1_248900 0 12.0868 2.30684
TGGT1_297395 16.1325 79.1 2.29371
TGGT1_221685 0 21.5981 2.27895
TGGT1_253760 14.236 69.0253 2.27758
TGGT1_409610 5.81837 28.1593 2.27493
TGGT1_238040A 7.81057 37.4322 2.26078
TGGT1_300300 9.69735 46.1243 2.24986
TGGT1_224810 0 8.04288 2.24522
TGGT1_251870 0 8.67681 2.23847
TGGT1_226670 78.9207 372.286 2.23793
TGGT1_217530 187.117 873.785 2.22333
TGGT1_320680 0 12.662 2.22292
TGGT1_268985 24.2713 113.17 2.22116
TGGT1_411190 0 5.47935 2.19854
TGGT1_265100 0 5.57662 2.17952
TGGT1_287240 22.9705 103.367 2.16992
TGGT1_287235 24.6475 110.42 2.16349
TGGT1_305530 0 5.59018 2.14667
TGGT1_297660 5.9555 26.2718 2.14122
TGGT1_205050 6.33342 27.7442 2.13113
TGGT1_293420 0 6.08422 2.12106
TGGT1_241130 0 12.4702 2.11985
TGGT1_321480 15.1622 65.6248 2.11376
TGGT1_268800 0 17.0366 2.11327
TGGT1_215970 177.249 766.705 2.1129
TGGT1_411390 39.5589 170.478 2.10751
TGGT1_220585 0 13.2936 2.09931
TGGT1_306430 38.7287 165.727 2.09734
TGGT1_319090 0 13.006 2.09508
TGGT1_411270 49.4569 211.015 2.0931
TGGT1_285800 12.4362 52.9529 2.09016
TGGT1_212275 5.14783 21.7661 2.08004
TGGT1_357300 0 6.49551 2.07931
TGGT1_314330 0 17.0206 2.07721
TGGT1_356030 0 13.2405 2.07394
TGGT1_261250 10.7062 45.0442 2.07289
TGGT1_409990 55.0867 231.679 2.07235
TGGT1_212420 6.8865 28.669 2.05765
TGGT1_249400 105.397 438.424 2.0565
TGGT1_318880 0 13.842 2.05201
TGGT1_202255 6.38519 26.4167 2.04865
TGGT1_267670 11.3981 47.0696 2.04601
TGGT1_264070 0 12.6871 2.04553
TGGT1_252260 0 8.43497 2.02455
TGGT1_319360 22.6925 91.8227 2.01663
TGGT1_249540 36.5278 147.455 2.01321
TGGT1_224170 0 6.9876 2.00838
TGGT1_211330 0 7.2281 2.00622
TGGT1_305610 0 18.7409 2.00408
TGGT1_308965 0 5.22795 1.9894
TGGT1_289890 7.92221 31.3705 1.98543
TGGT1_204010 8.80606 34.8569 1.98488
TGGT1_202090 0 7.30254 1.98415
TGGT1_259950 99.9836 394.779 1.98128
TGGT1_310170 89.1461 350.696 1.97598
TGGT1_215180 0 10.9086 1.9732
TGGT1_253930 7.20771 27.6078 1.93746
TGGT1_278370 9.82098 37.6035 1.93693
TGGT1_220330 0 7.2205 1.90063
TGGT1_202120 29.1852 108.918 1.89993
TGGT1_306510 12.2511 45.7186 1.89987
TGGT1_235635 9.13779 33.9506 1.89352
TGGT1_411040 0 7.05444 1.89274
TGGT1_294380 6.42815 23.7595 1.88603
TGGT1_216710 8.36718 30.6587 1.87348
TGGT1_225220 34.8989 127.135 1.86511
TGGT1_301690 18.359 66.5539 1.85804
TGGT1_310090 0 13.3346 1.85701
TGGT1_280570 5.90626 21.3275 1.8524
TGGT1_243635 5.76145 20.7237 1.84678
TGGT1_307015 0 17.7561 1.83789
TGGT1_249410 84.7022 298.85 1.81895
TGGT1_217728 0 16.1745 1.81017
TGGT1_320190 8.73768 30.5727 1.80692
TGGT1_314470 24.0137 84.01 1.80671
TGGT1_359770 19.1711 66.3898 1.79203
TGGT1_277950 0 9.53744 1.78948
TGGT1_247540 13.1407 45.3921 1.7884
TGGT1_215360 100.716 347.492 1.78669
TGGT1_313950 0 9.96157 1.78007
TGGT1_238440 20.7483 71.0656 1.77616
TGGT1_264485 6.17973 21.1214 1.77309
TGGT1_248750 0 12.7356 1.76738
TGGT1_224680 0 13.7238 1.76701
TGGT1_240470 0 8.24415 1.75498
TGGT1_215980 4204.46 14158.5 1.75168
TGGT1_315910 39.9405 133.992 1.74622
TGGT1_312930 7.6985 25.7399 1.74135
TGGT1_204360 14.719 48.6292 1.72414
TGGT1_203230 0 11.2881 1.71355
TGGT1_286460 47.7703 155.139 1.69938
TGGT1_271037 31.252 101.311 1.69677
TGGT1_291150 0 9.09402 1.69615
TGGT1_273110 5.11076 16.4707 1.6883
TGGT1_291070 0 5.43427 1.68278
TGGT1_356060 0 8.74274 1.67619
TGGT1_212410 5.89964 18.8334 1.67459
TGGT1_255330 7.14906 22.6972 1.66669
TGGT1_204000 0 13.9767 1.65677
TGGT1_312520 8.16437 25.6868 1.65362
TGGT1_278580 8.15858 25.5058 1.64443
TGGT1_289140 55.4817 172.573 1.63712
TGGT1_201850 0 6.91367 1.63582
TGGT1_273650 6.48527 19.9479 1.621
TGGT1_231125 25.8903 78.9818 1.60911
TGGT1_223550 47.5217 144.84 1.6078
TGGT1_315330 14.1128 42.9218 1.60471
TGGT1_236890 545.004 1646.78 1.59531
TGGT1_216750 109.647 330.956 1.59378
TGGT1_208850 23.6086 71.206 1.59268
TGGT1_217726 0 10.7011 1.5913
TGGT1_225340 32.3316 97.3759 1.59062
TGGT1_215270 17.7959 52.9081 1.57195
TGGT1_306620 59.1612 175.287 1.567
TGGT1_268970 73.9241 217.553 1.55725
TGGT1_358440 5.10484 14.9606 1.55123
TGGT1_270700 264.437 768.77 1.53963
TGGT1_294400 30.4785 88.4966 1.53783
TGGT1_305160 14.9254 43.1527 1.53168
TGGT1_269620 30.8963 89.2766 1.53085
TGGT1_310260 0 5.65836 1.53014
TGGT1_260600 86.271 248.941 1.52885
TGGT1_257010 0 13.8952 1.52543
TGGT1_243680 16.2975 46.7814 1.52129
TGGT1_239810 14.8053 42.4555 1.51984
TGGT1_209870 32.7259 93.7388 1.51821
TGGT1_262160 0 8.34064 1.51246
TGGT1_205615 9.83925 28.0159 1.50963
TGGT1_300270 38.4633 108.462 1.49563
TGGT1_361930 0 12.4191 1.49168
TGGT1_244260 21.9804 61.8098 1.49162
TGGT1_254630 9.03284 25.2167 1.48113
TGGT1_245530 5.37309 14.8792 1.46947
TGGT1_215910 84.3588 231.992 1.45946
TGGT1_202790 34.2889 94.1624 1.45741
TGGT1_214430 40.326 109.554 1.44186
TGGT1_277770 10.7048 28.9653 1.43607
TGGT1_285950 34.4984 93.2817 1.43506
TGGT1_301470 0 7.95415 1.43267
TGGT1_289130 41.897 113.008 1.4315
TGGT1_204050 2001.15 5392.86 1.43022
TGGT1_252070 5.92955 15.9572 1.42821
TGGT1_318610 5.2279 14.0465 1.4259
TGGT1_245485 72.2949 194.005 1.42413
TGGT1_294680 72.3668 193.859 1.42161
TGGT1_216140 5.71206 15.2218 1.41405
TGGT1_237860 0 5.01768 1.41203
TGGT1_235640 18.3627 48.6306 1.40509
TGGT1_220110 7.62707 20.0689 1.39576
TGGT1_234460 33.513 88.0693 1.39392
TGGT1_293700 42.6206 111.951 1.39324
TGGT1_273120 6.72439 17.6607 1.39307
TGGT1_250760 10.5318 27.4791 1.38358
TGGT1_288945 0 8.16024 1.37347
TGGT1_215260 23.5166 60.842 1.37139
TGGT1_222050 37.3705 96.5113 1.3688
TGGT1_268600 8.65749 22.3325 1.36712
TGGT1_292100 6.56504 16.901 1.36424
TGGT1_224850 110.907 284.334 1.35824
TGGT1_223725 0 8.96195 1.3543
TGGT1_223685 35.4733 90.5726 1.35234
TGGT1_205680 116.953 298.436 1.3515
TGGT1_278110 19.1846 48.8297 1.34781
TGGT1_267130 22.7102 57.7587 1.3467
TGGT1_279345 12.8676 32.6749 1.34444
TGGT1_312480 25.2731 64.1178 1.34312
TGGT1_410160 35.1895 89.0216 1.33901
TGGT1_209790 18.433 46.625 1.33881
TGGT1_270890 11.646 29.4237 1.33715
TGGT1_227615 11.3616 28.6858 1.33617
TGGT1_259100 0 6.54467 1.33335
TGGT1_306890 24.734 62.1497 1.32925
TGGT1_261720 107.225 269.209 1.32809
TGGT1_228490 40.0184 99.8227 1.3187
TGGT1_228395 8.20995 20.4762 1.3185
TGGT1_291840 5.45917 13.5917 1.31597
TGGT1_309990 181.067 450.385 1.31464
TGGT1_408760 0 8.36505 1.31131
TGGT1_310860 48.6258 120.605 1.3105
TGGT1_208740 86.5915 214.57 1.30915
TGGT1_232000 273.937 678.395 1.30828
TGGT1_309410 27.4006 67.7474 1.30596
TGGT1_259610 12.9725 32.0135 1.30322
TGGT1_243700 11.2615 27.7296 1.30003
TGGT1_288390 16.1252 39.4755 1.29164
TGGT1_208730 59.107 144.602 1.29068
TGGT1_265520 155.868 380.378 1.28711
TGGT1_316510 28.3035 69.0016 1.28565
TGGT1_217660 52.6495 128.063 1.28236
TGGT1_254510 11.7666 28.5355 1.27806
TGGT1_312435 0 9.04373 1.27759
TGGT1_210715 14.4925 35.1209 1.27702
TGGT1_203600 78.5808 190.39 1.27671
TGGT1_311890 37.1691 89.8855 1.27398
TGGT1_278120 0 7.1069 1.26892
TGGT1_260440 391.199 941.862 1.26761
TGGT1_411170 18.2487 43.7431 1.26126
TGGT1_253330 0 5.30137 1.25733
TGGT1_212280 5.5297 13.2077 1.25611
TGGT1_217020 76.9511 181.297 1.23634
TGGT1_315740 5.59171 13.1708 1.23598
TGGT1_309980 10.8782 25.5632 1.23263
TGGT1_286740 25.4812 59.7124 1.22859
TGGT1_365480 272.888 638.746 1.22694
TGGT1_311830 7.01895 16.4187 1.22601
TGGT1_245980 195.75 456.756 1.22241
TGGT1_321510 29.2404 68.0911 1.2195
TGGT1_276920 74.3716 172.967 1.21767
TGGT1_255240 8.28592 19.2405 1.21541
TGGT1_294690 100.719 233.665 1.21411
TGGT1_312100 12.0936 27.9862 1.21047
TGGT1_314480 12.5655 28.9453 1.20386
TGGT1_285670 18.8012 43.0032 1.19362
TGGT1_286010 42.0312 95.8926 1.18996
TGGT1_307010 69.573 158.531 1.18817
TGGT1_240900 8.86934 20.0991 1.18023
TGGT1_258670 9.93503 22.4603 1.17678
TGGT1_219730 285.261 640.526 1.16698
TGGT1_240850 16.4232 36.7218 1.1609
TGGT1_200320 416.588 930.886 1.15998
TGGT1_234490 49.8102 111.165 1.15819
TGGT1_320260 30.908 68.9523 1.15762
TGGT1_410090 35.6458 79.49 1.15704
TGGT1_284660 41.4709 92.4493 1.15656
TGGT1_278600 35.8141 79.5836 1.15194
TGGT1_293440 109.154 242.158 1.14958
TGGT1_202010 13.1315 29.0433 1.14517
TGGT1_294970 197.21 435.586 1.14323
TGGT1_254835 11.9593 26.413 1.14312
TGGT1_283890 7.25593 16.001 1.14093
TGGT1_258020 0 6.63299 1.13752
TGGT1_286932 0 8.82459 1.1302
TGGT1_203290 413.266 902.535 1.12691
TGGT1_294550 16.1394 35.2313 1.12627
TGGT1_320530B 5.3698 11.6992 1.12347
TGGT1_289900 35.6966 77.654 1.12127
TGGT1_319695 38.5158 83.5336 1.11691
TGGT1_225290 0 7.54933 1.11619
TGGT1_289920 707.827 1532.57 1.11448
TGGT1_308040 55.4146 119.516 1.10887
TGGT1_252190 71.6966 154.173 1.10457
TGGT1_251930 9.19831 19.7613 1.10324
TGGT1_217915 12.9054 27.7118 1.10253
TGGT1_329800 6.41082 13.7586 1.10176
TGGT1_235620 68.1019 146.04 1.1006
TGGT1_221320 11.7905 25.2297 1.0975
TGGT1_205170 120.427 256.66 1.0917
TGGT1_226240 20.6086 43.8984 1.09092
TGGT1_233140 27.4308 58.3655 1.08932
TGGT1_254840 0 7.30965 1.08817
TGGT1_288360 393.759 834.645 1.08385
TGGT1_249365 6.32127 13.3917 1.08305
TGGT1_309250 15.6237 33.034 1.08022
TGGT1_232640 83.952 177.391 1.07929
TGGT1_277820 20.9004 44.15 1.07888
TGGT1_277830 16.0527 33.8285 1.07542
TGGT1_278240 0 9.4106 1.07467
TGGT1_254040 9.26624 19.5124 1.07434
TGGT1_304640 7.72527 16.2409 1.07198
TGGT1_308050 25.8071 54.1429 1.069
TGGT1_309570 15.445 32.3334 1.06588
TGGT1_211720 41.109 85.9883 1.06469
TGGT1_237270 23.7404 49.6477 1.06438
TGGT1_313385 23.0458 48.1542 1.06315
TGGT1_286210 39.1822 81.7903 1.06173
TGGT1_214420 47.7703 99.6923 1.06137
TGGT1_246120 57.654 120.066 1.05833
TGGT1_228175 5.7508 11.9469 1.05481
TGGT1_230470 6.20493 12.8678 1.05228
TGGT1_271025 5.37732 11.1377 1.05049
TGGT1_293790 13.829 28.6375 1.05021
TGGT1_320490 313.05 648.123 1.04987
TGGT1_276930 267.079 552.241 1.04803
TGGT1_229290 5.36617 11.0635 1.04385
TGGT1_250500 25.3448 52.1529 1.04106
TGGT1_289190 8.5855 17.6189 1.03715
TGGT1_255310 15.3622 31.4991 1.03593
TGGT1_265030 20.4213 41.7522 1.03177
TGGT1_225990 0 5.9319 1.02981
TGGT1_297647 37.1543 75.8472 1.02956
TGGT1_267585 0 8.38645 1.02548
TGGT1_272730 9.13767 18.4983 1.01749
TGGT1_218950 33.2446 66.8363 1.00751
TGGT1_244150 20.1932 40.5637 1.00632
TGGT1_241880 24.4327 49.048 1.00538
TGGT1_318632 5.76734 11.5401 1.00067
TGGT1_270620 19.9677 39.9459 1.00038
TGGT1_217500 28.4971 56.96 0.999136
TGGT1_270570 11.2446 22.4249 0.995864
TGGT1_269770 13.1712 26.1474 0.989275
TGGT1_236980 10.3938 20.62 0.988317
TGGT1_233550B 15.0229 29.7464 0.985557
TGGT1_206510 149.282 294.108 0.978309
TGGT1_251760 208.825 410.798 0.976137
TGGT1_260620 202.303 396.624 0.971257
TGGT1_201160 16.2556 31.8453 0.970143
TGGT1_205120 7.79728 15.2291 0.965789
TGGT1_304500 511.235 994.733 0.960324
TGGT1_252395 0 6.77517 0.959849
TGGT1_281460 17.8661 34.7469 0.959654
TGGT1_246230 15.6952 30.5186 0.959367
TGGT1_297643 25.1035 48.8061 0.959176
TGGT1_207600 40.4838 78.3396 0.952396
TGGT1_233830 12.0607 23.2941 0.949649
TGGT1_285540 7.34573 14.1553 0.946362
TGGT1_234370 44.7862 85.5682 0.93402
TGGT1_233550A 12.4516 23.7836 0.933633
TGGT1_213780 16.1218 30.788 0.933356
TGGT1_231200 7.82107 14.935 0.933261
TGGT1_311440 71.1993 135.872 0.932314
TGGT1_225900 22.2379 42.4084 0.931332
TGGT1_243545 331.764 631.292 0.928148
TGGT1_238880 7.03853 13.39 0.927809
TGGT1_262840 14.9205 28.3482 0.925959
TGGT1_301340 71.9682 136.218 0.920491
TGGT1_212160 70.7995 133.961 0.920005
TGGT1_244530 417.307 788.086 0.917243
TGGT1_226380 486.743 917.914 0.9152
TGGT1_314250 21.2328 39.9927 0.913438
TGGT1_232380 20.1593 37.907 0.911019
TGGT1_240450 7.22097 13.5306 0.905958
TGGT1_240050 15.5998 29.1587 0.902402
TGGT1_207100 11.6987 21.8629 0.902136
TGGT1_246978 20.1418 37.628 0.901616
TGGT1_260540 127.134 237.3 0.900361
TGGT1_257530 193.713 361.569 0.900351
TGGT1_202160 25.9628 48.3398 0.896764
TGGT1_313990 11.1023 20.5777 0.890227
TGGT1_205558 609.391 1129.18 0.889838
TGGT1_203710 8.41133 15.5737 0.888704
TGGT1_206480 111.676 206.408 0.886181
TGGT1_239530 11.1659 20.5737 0.881702
TGGT1_238050 82.0979 151.139 0.880458
TGGT1_219540 126.811 233.167 0.878684
TGGT1_251570A 0 8.97957 0.875446
TGGT1_221270 25.1272 46.0357 0.873504
TGGT1_201130 72.4127 132.343 0.869963
TGGT1_291640 21.6941 39.6222 0.869004
TGGT1_217740 8.24653 15.0293 0.865914
TGGT1_244440 69.499 126.428 0.86325
TGGT1_311060 0 6.39901 0.862881
TGGT1_266750 57.8532 105.029 0.860318
TGGT1_205110 25.113 45.5414 0.858742
TGGT1_301216 27.8053 50.4029 0.858148
TGGT1_227900 28.5211 51.6948 0.85799
TGGT1_271100 38.5843 69.8875 0.857022
TGGT1_294840 45.2754 81.9942 0.856794
TGGT1_263530 291.657 528.018 0.856316
TGGT1_253100 24.3725 44.1236 0.8563
TGGT1_295010 7.95694 14.3791 0.853687
TGGT1_232450 5.88927 10.6175 0.850278
TGGT1_263510 0 7.50544 0.846946
TGGT1_320600 444.105 798.137 0.845737
TGGT1_261540 82.5649 148.34 0.845312
TGGT1_220870 63.23 113.565 0.844832
TGGT1_242270 43.0359 77.263 0.844237
TGGT1_269010 233.2 418.311 0.843006
TGGT1_410650 40.5531 72.5829 0.839815
TGGT1_231370 9.03529 16.0826 0.83186
TGGT1_314070 97.6047 173.645 0.83112
TGGT1_311360 46.8773 83.1223 0.826346
TGGT1_277020 81.0405 143.642 0.825763
TGGT1_293770 146.444 259.471 0.825228
TGGT1_315510 25.4257 44.9771 0.822904
TGGT1_201780 2663.85 4711.54 0.822688
TGGT1_296000 50.9542 90.1105 0.822494
TGGT1_258390 112.859 199.568 0.822351
TGGT1_222192 22.8231 40.3457 0.821918
TGGT1_254830 5.55784 9.81972 0.821157
TGGT1_269690 188.117 332.287 0.8208
TGGT1_222000 34.4259 60.6684 0.817449
TGGT1_276230 28.931 50.9678 0.816967
TGGT1_203740 39.602 69.7183 0.815966
TGGT1_290000 15.3372 26.9466 0.813067
TGGT1_295050 28.2263 49.5814 0.812762
TGGT1_281900 21.4487 37.6699 0.812522
TGGT1_258400 18.5713 32.5877 0.811249
TGGT1_214575 50.748 89.0376 0.811062
TGGT1_295320 20.5414 36.0247 0.810455
TGGT1_266980 5.69315 9.98084 0.809935
TGGT1_236870 802.744 1403.86 0.806386
TGGT1_207930 139.551 243.869 0.805312
TGGT1_224970 74.0587 129.412 0.805234
TGGT1_246910 0 5.38824 0.805115
TGGT1_224820 42.9213 74.9711 0.80464
TGGT1_318640 7.46651 13.0324 0.803596
TGGT1_240780 76.1132 132.786 0.802881
TGGT1_223855 88.4169 154.238 0.802768
TGGT1_270690 27.6825 48.2269 0.800866
TGGT1_273950 20.5581 35.7475 0.798134
TGGT1_217640 135.547 235.62 0.797671
TGGT1_247530 821.285 1427.03 0.797062
TGGT1_316710 423.787 736.015 0.796395
TGGT1_286130 39.3216 68.2504 0.795514
TGGT1_215130 46.8878 81.3516 0.794957
TGGT1_253820 698.339 1211.54 0.794845
TGGT1_278990 168.895 292.91 0.794329
TGGT1_239310 41.3904 71.742 0.793522
TGGT1_254420 31.7098 54.9009 0.791901
TGGT1_278770 29.3398 50.7572 0.790756
TGGT1_285810 20.0273 34.6084 0.78915
TGGT1_255990 37.9345 65.5082 0.788167
TGGT1_225540 421.034 725.918 0.785868
TGGT1_259880 123.26 212.469 0.785546
TGGT1_315150 47.08 80.703 0.777509
TGGT1_312470 35.6387 60.936 0.773851
TGGT1_227430 20.514 35.0674 0.773525
TGGT1_306290 21.91 37.4155 0.772046
TGGT1_213740 35.1649 60.0445 0.771897
TGGT1_288730 15.0312 25.6127 0.768894
TGGT1_291930 91.9999 156.627 0.767625
TGGT1_230640 33.6372 57.192 0.765756
TGGT1_206470 202.554 344.198 0.764931
TGGT1_208830 291.365 494.866 0.76421
TGGT1_231960 132.552 224.904 0.762748
TGGT1_222850 345.251 585.609 0.762295
TGGT1_208450 1553.5 2626.21 0.757457
TGGT1_270920 52.4291 88.5394 0.755952
TGGT1_314820 169.618 286.393 0.755706
TGGT1_260200 70.1095 118.229 0.753901
TGGT1_223420 39.2682 66.1851 0.753144
TGGT1_213600 26.1889 44.1317 0.752862
TGGT1_222110 28.5322 48.0538 0.752061
TGGT1_315345 9.53656 16.0365 0.749815
TGGT1_287180 19.9546 33.5279 0.748641
TGGT1_244880 20.8271 34.9827 0.748176
TGGT1_321550 21.9806 36.8924 0.747093
TGGT1_271960 55.6375 93.2924 0.745701
TGGT1_238230 30.5613 51.2341 0.745398
TGGT1_234990 40.8257 68.3981 0.744479
TGGT1_246550 669.612 1120.38 0.742598
TGGT1_202940 61.632 103.098 0.742263
TGGT1_247030 581.977 972.065 0.740092
TGGT1_228170 358.782 596.836 0.734224
TGGT1_314700 201.857 335.648 0.73362
TGGT1_294800A 649.308 1079.27 0.733081
TGGT1_318620 40.7981 67.7697 0.732138
TGGT1_220250 112.869 187.415 0.731585
TGGT1_202610 177.686 294.957 0.731177
TGGT1_216770 413.73 686.592 0.730762
TGGT1_251400 25.1766 41.7522 0.729765
TGGT1_251680 538.156 891.408 0.728062
TGGT1_295370 28.3461 46.9112 0.72678
TGGT1_217450 43.2144 71.417 0.724757
TGGT1_313790 8.37789 13.8196 0.722062
TGGT1_279330 25.1379 41.4307 0.720835
TGGT1_316900 30.4741 50.2193 0.720661
TGGT1_280375 64.8386 106.713 0.718815
TGGT1_204130 521.234 857.581 0.718342
TGGT1_239795 9.23256 15.1792 0.717295
TGGT1_244100 52.1524 85.6406 0.715562
TGGT1_237880 365.235 599.111 0.713997
TGGT1_310430A 73.8733 121.172 0.713935
TGGT1_214940 3626.9 5940.96 0.711959
TGGT1_356400 26.379 43.1562 0.710179
TGGT1_265110 14.9256 24.3763 0.70769
TGGT1_207990 33.9348 55.2784 0.70395
TGGT1_227780 33.137 53.9613 0.703483
TGGT1_283790 30.475 49.6007 0.702734
TGGT1_222370 18.4351 29.9954 0.702286
TGGT1_290270 40.8796 66.3438 0.698582
TGGT1_231890 8.42863 13.6687 0.697501
TGGT1_219590 53.646 86.9809 0.697229
TGGT1_318690 11.1352 18.0506 0.696924
TGGT1_268950 102.194 165.629 0.696645
TGGT1_281990 26.8799 43.5548 0.696302
TGGT1_219750 460.093 745.467 0.696219
TGGT1_258380 13.3595 21.6365 0.695602
TGGT1_316100 21.0892 34.1517 0.695451
TGGT1_223390 67.4121 109.09 0.694435
TGGT1_267380 20.9076 33.8171 0.693728
TGGT1_210390 22.7313 36.7646 0.693641
TGGT1_212300 555.185 897.908 0.693599
TGGT1_239790 49.4448 79.6921 0.688617
TGGT1_289750 1415.38 2280.41 0.688106
TGGT1_266366 118.778 190.674 0.682841
TGGT1_277010 53.9892 86.6156 0.681957
TGGT1_232270 153.306 245.887 0.681576
TGGT1_316255 570.483 914.665 0.681059
TGGT1_224840 8.9277 14.2809 0.677727
TGGT1_264670 6.91893 11.0531 0.675831
TGGT1_264720 27.2783 43.5651 0.675418
TGGT1_249190 29.4335 46.9533 0.673766
TGGT1_310430B 103.084 164.283 0.672368
TGGT1_242660 68.8979 109.714 0.671216
TGGT1_213700 7.74123 12.2955 0.667492
TGGT1_216210 5.12418 8.1265 0.665313
TGGT1_219150 50.361 79.8297 0.66462
TGGT1_409620 102.532 162.422 0.663678
TGGT1_294350 21.5841 34.1422 0.661586
TGGT1_234380 1185.51 1872.41 0.659389
TGGT1_315720 38.4542 60.6872 0.658252
TGGT1_209430 104.087 164.258 0.658173
TGGT1_408710 37.5529 59.2085 0.656881
TGGT1_301218 26.9353 42.4576 0.656527
TGGT1_227790 24.6773 38.8965 0.656455
TGGT1_269442 234.714 369.869 0.656109
TGGT1_306300 11.4318 18.0062 0.655445
TGGT1_315610 371.491 584.62 0.65417
TGGT1_206330 41.4565 65.2095 0.653483
TGGT1_250770 775.537 1218.63 0.651991
TGGT1_209440 16.5822 26.0535 0.651844
TGGT1_267660 37.367 58.6841 0.651202
TGGT1_237560 209.401 328.732 0.650647
TGGT1_279380 120.024 188.354 0.650123
TGGT1_288000 82.3101 129.118 0.649547
TGGT1_233860 11.431 17.9056 0.64746
TGGT1_271190 9.32826 14.6097 0.647244
TGGT1_250090 57.8496 90.5989 0.647187
TGGT1_220890 218.414 341.443 0.644579
TGGT1_215220 417.492 652.63 0.644519
TGGT1_272380 252.387 394.346 0.643826
TGGT1_258720 164.063 256.313 0.643657
TGGT1_266260 36.3637 56.6727 0.640155
TGGT1_215590 150.431 234.44 0.640113
TGGT1_216880 995.463 1551.07 0.639822
TGGT1_409600 23.1375 36.0461 0.639611
TGGT1_236840 43.3721 67.4426 0.636894
TGGT1_276980 11.7982 18.2218 0.627099
TGGT1_264430 0 5.473 0.626762
TGGT1_234670 0 6.49103 0.625492
TGGT1_280470 6.44458 9.93977 0.625128
TGGT1_295935 118.284 182.029 0.621918
TGGT1_220100 70.3462 108.208 0.621269
TGGT1_253940 65.2725 100.323 0.620105
TGGT1_224830 24.5467 37.6892 0.618625
TGGT1_262750 9.03596 13.8581 0.616982
TGGT1_259220 20.3653 31.2251 0.616593
TGGT1_300260 93.5181 143.295 0.615667
TGGT1_207590 17.5637 26.9025 0.61514
TGGT1_227280 6284.39 9625.42 0.615077
TGGT1_256880 26.5239 40.5894 0.613811
TGGT1_298970 103.697 158.665 0.613608
TGGT1_320140 125.678 192.256 0.6133
TGGT1_251170 47.6629 72.7821 0.610718
TGGT1_229450 74.9489 114.138 0.606794
TGGT1_224200 13.9503 21.2405 0.606524
TGGT1_295658 6.3586 9.6737 0.605359
TGGT1_239475 5.24891 7.98048 0.604459
TGGT1_257640 0 6.46485 0.604344
TGGT1_212270 1071.31 1628.68 0.604329
TGGT1_244470 31.3702 47.6238 0.602287
TGGT1_265870A 40.8348 61.9593 0.601521
TGGT1_236040 900.404 1365.41 0.600686
TGGT1_261475 45.458 68.9059 0.600092
TGGT1_243280B 32.0886 48.5985 0.598849
TGGT1_216560 31.6797 47.969 0.598546
TGGT1_249030 221.411 335.097 0.597853
TGGT1_205200 42.516 64.2423 0.595518
TGGT1_269438 230.156 347.729 0.595349
TGGT1_214560 26.0247 39.3137 0.595154
TGGT1_233400 53.4341 80.611 0.593216
TGGT1_253370 25.0017 37.7158 0.593143
Name
hypotheical protein
Toxoplasma gondii family A protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
calcium-dependent protein kinase
hypotheical protein
EGF family domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
lipase
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
dense granule protein GRA11
hypotheical protein
hypotheical protein
hypotheical protein
tubulin/FtsZ family, GTPase domain-containing protein
SAG-related sequence SRS22E
Purine nucleoside phosphorylase
hypotheical protein
hypotheical protein
hypotheical protein
Toxoplasma gondii family A protein
tubulin/FtsZ family, GTPase domain-containing protein
Sterol-sensing domain of SREBP cleavage-acivaion domain-containing protein
hypotheical protein
ribosomal RNA large subunit methyltransferase J protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
PAN domain-containing protein
hypotheical protein
glycosyl hydrolase, family 31 protein
hydrolase, alpha/beta fold family protein
Toxoplasma gondii family A protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
Toxoplasma gondii family A protein
Toxoplasma gondii family A protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
DnAK-TPR
SAG-related sequence SRS56
metallo-beta-lactamase domain-containing protein
hypotheical protein
hypotheical protein
Toxoplasma gondii family A protein
hypotheical protein
NOL1/NOP2/sun family protein
Toxoplasma gondii family B protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
Toxoplasma gondii family E protein
GCC2 and GCC3 domain-containing protein
3'5'-cyclic nucleoide phosphodiesterase domain-containing protein
hypotheical protein
zinc inger, c2h2 type domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
EF hand domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
calcium binding egf domain-containing protein
vitamin k epoxide reductase family protein
hypotheical protein
hypotheical protein
hypotheical protein
sushi domain (scr repeat) domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
Toxoplasma gondii family B protein
hypotheical protein
hypotheical protein
hypotheical protein
carrier superfamily protein
KRUF family protein
hypotheical protein
putaive nucleic acid binding protein
hypotheical protein
RbAp46
hypotheical protein
hypotheical protein
hypotheical protein
zinc inger, C3HC4 type (RING inger) domain-containing protein
haloacid dehalogenase family hydrolase domain-containing protein
oxidoreductase, short chain dehydrogenase/reductase family protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
WD domain, G-beta repeat-containing protein
AP2 domain transcripion factor AP2IX-4
AP2 domain transcripion factor AP2Ib-1
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
SAG-related sequence SRS28 (SporoSAG)
hypotheical protein
hypotheical protein
hypotheical protein
apical membrane anigen 1 domain-containing protein (AMA2)
hypotheical protein
hypotheical protein
hypotheical protein
myosin-light-chain kinase
patched family protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
KRUF family protein
SAG-related sequence SRS40E (SRS4)
hypotheical protein
MAPEG family protein
SAG-related sequence SRS16A
SAG-related sequence SRS15C
hypotheical protein
histone H4
hypotheical protein
hypotheical protein
AP2 domain-containing protein
plasma membrane protein 62D16
hypotheical protein
bioin-requiring enzyme domain-containing protein
DEAD/DEAH box helicase domain-containing protein
hypotheical protein
protein disulide-isomerase domain-containing protein
kinesin motor domain-containing protein
cyclin protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
protein disulide-isomerase domain-containing protein
hypotheical protein
hypotheical protein
histone H2Bb
hypotheical protein
hypotheical protein
AP2 domain transcripion factor AP2IV-2
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
transporter, major facilitator family protein
hypotheical protein
SAG-related sequence SRS12B
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
IgA-speciic serine endopepidase
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
ABC transporter, ATP-binding domain-containing protein
hypotheical protein
histone H2A1
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
F5/8 type C domain-containing protein
hypotheical protein
SAG-related sequence SRS17A
hypotheical protein
SAG-related sequence SRS60A
methionine aminopepidase
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
carbonate dehydratase, eukaryoic-type domain-containing protein
hypotheical protein
hypotheical protein
GCC2 and GCC3 domain-containing protein
Toxoplasma gondii family A protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
putaive IgA-speciic serine endopepidase
PP-loop domain-containing protein
transporter, major facilitator family protein
SCP family extracellular subfamily protein
hypotheical protein
hypotheical protein
SAG-related sequence SRS35A
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
SAG-related sequence SRS16B (SRS9)
hypotheical protein
SAG-related sequence protein SRS22E
lipase
ATP-binding cassete G family transporter ABCG107
hypotheical protein
GMC oxidoreductase
SAG-related sequence SRS22A
AP2 domain transcripion factor AP2IX-3
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
putaive cystathione gamma lyase
subilisin SUB4
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
SAG-related sequence SRS30D
hypotheical protein
hypotheical protein
dense granule protein GRA11
hypotheical protein
hypotheical protein
tRNA dimethylallyltransferase
hypotheical protein
putaive ribosomal protein l22/l43
WD domain, G-beta repeat-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
SAG-related sequence SRS52D
hypotheical protein
Paf1/RNA polymerase II complex component LEO1
SAG-related sequence SRS11
hypotheical protein
hypotheical protein
hypotheical protein
AP2 domain transcripion factor AP2IX-9
hypotheical protein
KRUF family protein
hypotheical protein
hypotheical protein
histone H2Ba
hypotheical protein
hypotheical protein
Pumilio-family RNA binding repeat-containing protein
sporozoite developmental protein
dihydrodipicolinate reductase
hypotheical protein
HAD hydrolase, family IIA protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
CMGC kinase
hypotheical protein
hypotheical protein
dihydrouridine synthase (dus) protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
subilisin SUB1
KRUF family protein
AP2 domain transcripion factor AP2IV-3
microneme protein MIC9
hypotheical protein
tetratricopepide repeat-containing protein
protein kinase domain-containing protein
formyl transferase domain-containing protein
hypotheical protein
hypotheical protein
WD domain, G-beta repeat-containing protein
SAG-related sequence SRS30C
pentatricopepide repeat domain-containing protein
hypotheical protein
carbamoylphosphate synthetase
hypotheical protein
DNA polymerase epsilon subunit B protein
putaive 2-oxoisovalerate dehydrogenase subunit alpha
putaive polyadenylate binding protein
hypotheical protein
hypotheical protein
hypotheical protein
1,3-beta-glucan synthase component protein
SAG-related sequence SRS38A
hypotheical protein
putaive uracil phosphoribosyltransferase FUR1
hypotheical protein
radical SAM domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
metal caion transporter, ZIP family protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
toxoplasma gondii family A protein
U5 snRNP-speciic protein
putaive microneme protein
hypotheical protein
AP2 domain transcripion factor AP2XI-1
hypotheical protein
hypotheical protein
B3GNTL1 protein
putaive microneme protein
hypotheical protein
hypotheical protein
Tctex-1 family protein
ankyrin repeat-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
SCP family extracellular subfamily protein
nuclear factor NF3
hypotheical protein
Rhoptry kinase family protein
hypotheical protein
ATPase, AFG1 family protein
SAG-related sequence SRS54
dynein heavy chain family protein
microneme-like protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
protein phosphatase 2C domain-containing protein
hypotheical protein
rhomboid protease ROM5
plasma membrane-type Ca(2+)-ATPase A1 PMCAA1
hypotheical protein
hypotheical protein
hypotheical protein
histone lysine demethylase JMJC1/KDM5D/JARID1D
AP2 domain transcripion factor AP2VI-2
hypotheical protein
hypotheical protein
WD domain, G-beta repeat-containing protein
hypoxanthine-xanthine-guanine phosphoribosyl transferase HXGPRT
kelch repeat-containing protein
hypotheical protein
hypotheical protein
putaive mitochondrial ribosomal protein s6-2
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
histone lysine demethylase JMJD6b
hypotheical protein
ATPase family associated with various cellular aciviies (AAA) domain-containing protein
hypotheical protein
dynein heavy chain
hypotheical protein
n-acetyltransferase family protein
hypotheical protein
GDA1/CD39 (nucleoside phosphatase) family protein
hypotheical protein
ZPR1 zinc inger domain-containing protein
KRUF family protein
enoyl-acyl carrier reductase ENR
hypotheical protein
hypotheical protein
deoxyhypusine synthase
acetyl-CoA carboxylase ACC1
hypotheical protein
putaive bud site selecion protein
putaive deoxyuridine 5'-triphosphate nucleoidohydrolase
tetratricopepide repeat-containing protein
tryptophanyl-tRNA synthetase (TrpRS2)
hypotheical protein
hypotheical protein
RNA 2'-phosphotransferase, Tpt1/KptA family protein
hypotheical protein
hypotheical protein
Zn-inger in Ran binding protein and others domain-containing protein
hypotheical protein
hypotheical protein
thioredoxin domain-containing protein
DEAD/DEAH box helicase domain-containing protein
AP2 domain transcripion factor AP2IV-5
hypotheical protein
hypotheical protein
protein phosphatase 4, catalyic subunit
hypotheical protein
tetratricopepide repeat-containing protein
hypotheical protein
putaive rhoptry kinase family protein ROP46
hypotheical protein
hypotheical protein
N-acyl-phosphaidylethanolamine-hydrolyzing phospholipase D family protein
hypotheical protein
kelch repeat-containing protein
hypotheical protein
tetratricopepide repeat-containing protein
zinc inger (CCCH type) moif-containing protein
hypotheical protein
acyl transferase domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
glycerate kinase
3'5'-cyclic nucleoide phosphodiesterase domain-containing protein
hypotheical protein
DEAD/DEAH box helicase domain-containing protein
HMG (high mobility group) box domain-containing protein
hypotheical protein
WD domain, G-beta repeat-containing protein
AMP-binding enzyme domain-containing protein
polykeide cyclase/dehydrase
toxolysin TLN4
putaive subunit of proteaseome acivator complex
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
tubulin/FtsZ family, GTPase domain-containing protein
hypotheical protein
DNA-directed DNA polymerase
SAG-related sequence SRS42
polykeide cyclase/dehydrase
radical SAM domain-containing protein
hypotheical protein
SAG-related sequence SRS50
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
DnaJ domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
bradyzoite rhoptry protein BRP1
WD domain, G-beta repeat-containing protein
Maf family protein
hypotheical protein
hypotheical protein
hypotheical protein
alveolin domain containing intermediate ilament IMC14
transporter, major facilitator family protein
ABC1 family protein
CBF/Mak21 family protein
NAC domain-containing protein
AP2 domain transcripion factor AP2VIIa-4
hypotheical protein
alanine-glyoxylate aminotransferase
nuclease and tudor domain-containing protein
cytosolic tRNA-Ala synthetase
CAAX amino terminal protease family protein
oxidoreductase, 2OG-Fe(II) oxygenase family protein
rhoptry kinase family protein ROP33
aspartate carbamoyltransferase
3-ketoacyl-(acyl-carrier-protein) reductase
nucleoside transporter protein
metal-dependent phosphohydrolase HD domain-containing protein
putaive transporter/permease protein
hypotheical protein
endonuclease/exonuclease/phosphatase family protein
AP2 domain transcripion factor AP2X-1
NUC153 domain-containing protein
zinc inger (CCCH type) moif-containing protein
putaive chaperonin
hypotheical protein
DEAD/DEAH box helicase domain-containing protein
SWI2/SNF2-containing protein RAD54
Spc97 / Spc98 family protein
cold-shock DNA-binding domain-containing protein
DNA-directed RNA polymerase I RPAC2
hypotheical protein
hypotheical protein
AP2 domain transcripion factor AP2VIII-7
tubulin-binding cofactor A
phospholipase, patain family protein
hypotheical protein
protein kinase G AGC kinase family member PKG
hypotheical protein
chiinase-like protein CLP1
hypotheical protein
microneme protein MIC2
hypotheical protein
putaive DnaJ protein
hypotheical protein
hypotheical protein
hypotheical protein
brix domain-containing protein
Toxoplasma gondii family B protein
hypotheical protein
hypotheical protein
tRNA ligase class II core domain (G, H, P, S and T) domain-containing protein
SET domain containing lysine methyltransferase KMTox
PA14 domain-containing protein
hypotheical protein
putaive embryo sac development arrest EDA7
hypotheical protein
hypotheical protein
phosphaidylethanolamine-binding protein
nucleolar protein,nop52 protein
putaive histone lysine methyltransferase, SET
hypotheical protein
hypotheical protein
hypotheical protein
RNA recogniion moif-containing protein
arginyl-tRNA synthetase
putaive replicaion factor C subunit 5
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
adaptor-related protein complex 3, sigma 2 subunit
hypotheical protein
putaive phosphate carrier
ribulose 5-phosphate isomerase
phospholipase, patain family protein
hypotheical protein
MYND inger domain-containing protein
hypotheical protein
hypotheical protein
hypotheical protein
putaive eukaryoic iniiaion factor-4E
hypotheical protein
transmembrane amino acid transporter protein
DNA-directed RNA polymerase III RPC1
hypotheical protein
hypotheical protein
RNA recogniion moif-containing protein
hypotheical protein
pyruvate dehydrogenase complex subunit PDH-E3II
hypotheical protein
putaive omega secalin
stress responsive a/b barrel domain-containing protein
protease inhibitor PI2
rhoptry kinase family protein ROP32
putaive atp synthase F1, epsilon subunit
helicase associated domain (ha2) protein
DnaJ domain-containing protein
hypotheical protein
PUB domain-containing protein
SAG-related sequence SRS52F
hypotheical protein
DNA-directed RNA polymerase I RPA1
hypotheical protein
hypotheical protein
Ser/Thr phosphatase family protein
hypotheical protein
aspartyl protease ASP3
hypotheical protein
hypotheical protein
inner membrane complex protein IMC2A
hypotheical protein
putaive elongaion factor 1-alpha (EF-1-ALPHA)
RNA-directed RNA polymerase
Nucleoide-sensiive chloride conductance regulator (ICln) protein
protein phosphatase 2C domain-containing protein
hypotheical protein
hypotheical protein
putaive histamine-releasing factor
hypotheical protein
general transcripion factor IIH polypepide 5 GTF2H5
hypotheical protein
DEAD/DEAH box helicase family protein
Sas10 C-terminal domain-containing protein
hypotheical protein
perforin-like protein PLP1
hypotheical protein
snoRNA binding domain-containing protein
hypotheical protein
Hsp90 domain-containing protein
MIC2-associated protein M2AP
cAMP-dependent protein kinase
putaive ribosome biogenesis protein
ribosomal RNA large subunit methyltransferase J protein
hypotheical protein
putaive protein kinase
SAG-related sequence SRS13
SPRY domain-containing protein
putaive beta-ketoacyl-acyl carrier protein synthase III
RuvB family 1 protein
RNA recogniion moif-containing protein
hypotheical protein
Nicoinamidase
putaive cytochrome c
elongaion factor p (ef-p) kow family domain-containing protein
queuine trna-ribosyltransferase domain-containing protein
putaive acivaing signal cointegrator 1 complex subunit 3 family 1 ASCC3L1
UDP-galactose transporter subfamily protein
WD domain, G-beta repeat-containing protein
hypotheical protein
BRCA1 C Terminus (BRCT) domain-containing protein
ribosomal-ubiquiin protein RPL40
BT1 family protein
Fe-S metabolism associated domain-containing protein
hisidine acid phosphatase superfamily protein
hypotheical protein
3'5'-cyclic nucleoide phosphodiesterase domain-containing protein
DNA polymerase family B protein
hypotheical protein
AP2 domain transcripion factor AP2XII-6
Hsp90 domain-containing protein
putaive vacuolar soring protein 35
hypotheical protein
hypotheical protein
zinc inger, zz type domain-containing protein
hypotheical protein
DEAD/DEAH box helicase domain-containing protein
hypotheical protein
Smg-4/UPF3 family protein
putaive 40S ribosomal protein S4
KRUF family protein
hypotheical protein
glycosyltransferase, group 1 family protein
putaive calmodulin
hypotheical protein
hypotheical protein
PHD-inger domain-containing protein
putaive eukaryoic iniiaion factor-4A
hypotheical protein
hypotheical protein
iron-sulfur cluster protein ISCU
hypotheical protein
hypotheical protein
DALR anicodon binding domain-containing protein
bicoid-interacing protein BIN3
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
putaive Ubiquiin family protein
hypotheical protein
lavoprotein subunit of succinate dehydrogenase
guanine nucleoide-binding protein
rhoptry kinase family protein
putaive zinc inger (C-x8-C-x5-C-x3-H)-2
hypotheical protein
hypotheical protein
acin-like family protein
AP2 domain transcripion factor AP2VIIa-1
KRUF family protein
phosphoribosylpyrophosphate synthetase
CAM Kinase family, incomplete catalyic triad
hypotheical protein
putaive histone lysine methyltransferase, SET
DEAD/DEAH box helicase domain-containing protein
threonyl-tRNA synthetase family protein
protein phosphatase 2C domain-containing protein
dense granule protein GRA3
protein kinase domain-containing protein
LSM3, U6 small nuclear RNA associated isoform 2 family protein
putaive ubiquinol-cytochrome c reductase hinge protein
KRUF family protein
hypotheical protein
tRNA pseudouridine synthase
zinc inger in N-recognin protein
hypotheical protein
hypotheical protein
hypotheical protein
hypotheical protein
pantoate-beta-alanine ligase
fructose-1,6-bisphosphate aldolase
hypotheical protein
Met-10+ like-protein
methyltransferase domain-containing protein
endonuclease/exonuclease/phosphatase family protein
hypotheical protein
hypotheical protein
hypotheical protein
TAF9 RNA polymerase II, TATA box binding protein (TBP)-associated factor isoform 2 family protein
hypotheical protein
MW PI TMD
72381 5.07 0
36912 4.28 0
57403 6.81 1
33107 4.39 0
65225 6.62 1
166245 4.37 0
86620 7.5 0
54646 6.23 0
119904 5.41 0
63240 5.35 0
21603 4.91 3
241397 6.24 0
13535 7.56 0
35210 6.79 0
44239 8.19 1
22811 10.11 0
7242 8.51 0
61455 10.66 0
41162 7.01 0
104240 5.64 0
140571 8.13 0
69564 7.43 0
63303 9 5
126569 7.32 1
39681 6.97 0
11544 8.08 0
20024 4.34 0
19127 10.6 2
49359 4.13 2
32850 8.85 3
12173 10.17 0
175488 7.75 0
35014 5.55 0
19163 5.22 0
36054 7.55 0
17103 8.21 3
30765 10.71 0
74345 10.72 0
40408 4.18 0
19172 4.3 0
167714 9.46 7
24215 6.36 0
146477 6.23 0
140456 10.6 0
47725 8.95 0
45863 6.26 0
30826 6.85 0
65503 10.28 0
25017 4.35 0
20809 11.53 0
213758 6.76 0
15878 8.23 0
182944 6.31 1
121475 10.43 0
49923 4.21 0
58874 4.29 3
70182 3.68 0
13603 11.81 0
42034 9.16 1
20452 9.28 0
20103 4.62 0
52430 5.7 0
26762 4.74 0
18194 10.56 0
34136 10.62 0
10464 8.45 0
83717 6.85 0
42541 6.7 1
89654 6.2 0
25710 8.86 0
90493 4.96 0
41678 4.35 0
146429 6.56 2
69663 8.12 0
17820 10.6 2
16584 9.37 0
32735 8.34 0
67341 2.88 0
12403 6.25 0
45026 10.71 0
131314 4.78 0
254232 8.36 6
52872 6.65 0
164103 6.62 0
54736 10.33 0
536849 10.25 0
75020 10.68 0
59975 9.76 0
8952 10.8 0
29840 5.95 0
11351 5.46 1
34288 10.26 3
88750 6.73 0
39526 2.83 0
28691 9.24 0
36618 4.25 1
20480 8.22 4
47299 8.74 5
44933 3.93 0
58957 11.19 0
414917 6.43 1
62519 5.1 0
61076 9.77 3
52031 7.47 0
28556 4.33 0
87538 6.01 0
120278 5.78 1
28053 6.5 0
59609 2.84 0
67702 6.46 0
83174 3.97 2
60308 7.12 1
101251 9.88 0
547658 6.89 0
23788 10.02 0
6270 11.22 0
71106 4.42 0
41254 9.18 1
44551 8.58 1
385477 6.4 0
190933 7.93 0
73699 6.39 5
40367 8.08 0
19418 7.8 0
62184 7.43 0
176402 8.46 8
13423 10.67 0
30257 10.08 4
195432 7.65 0
103842 8.09 0
246001 5.49 0
49540 10.47 0
93058 8.42 0
93719 6.37 12
18392 4.02 0
30222 4.84 0
37200 9.55 0
14905 8.62 0
80442 9.71 0
60696 6.74 1
22315 9.25 0
40397 7.65 0
28379 10.32 2
60000 8.51 0
31027 8.91 4
53710 10.63 0
41203 8.49 0
38146 10.54 3
50033 6.92 0
17362 4.45 0
80472 5.06 1
23091 4.84 0
270063 6.99 13
106693 5.83 0
236612 5.19 0
37465 7.39 0
86501 9.18 2
42106 7.5 1
172637 7.07 0
22190 6.98 3
41590 5.54 1
42006 7.5 1
90303 10.25 4
11440 11.91 0
30110 12.22 0
30193 5.57 0
105682 6.23 0
32598 8.08 0
12422 11.76 0
90565 6.4 0
116099 10.61 0
14826 7.43 0
22617 7.63 0
140647 7.73 0
272949 6.43 0
106042 5.62 5
12872 5.97 0
39398 10.3 0
11688 11.92 0
8135 7.27 0
126199 8.94 1
18623 12.22 0
192801 8.54 1
12575 10.74 0
51872 7.69 0
63757 7.33 0
150709 5.3 0
11416 10.46 0
59978 4.88 0
15424 8.47 0
16201 4.39 0
16526 4.5 0
28179 6.73 0
18210 3.97 0
133710 9.53 0
61952 6 12
259184 8.17 0
40673 4.87 1
69268 9.97 3
18544 9.19 0
24728 9.85 0
169630 10.25 0
123735 6.38 0
62943 3.82 0
22869 9.35 0
180723 8.09 9
26746 6.23 0
19627 4.65 0
207799 9.66 5
13489 9.52 0
19546 10.88 0
66048 6.31 0
20249 6.81 0
32128 11.39 0
70603 4.51 0
41509 6.13 0
90706 8.68 0
160163 4.91 0
60040 5.92 0
41656 4.53 0
174437 5.47 0
32933 4.95 0
76288 8.57 0
52056 5.03 0
225111 8.15 1
54585 7.34 0
24772 9.09 0
21180 4.1 0
93484 8.79 1
105821 5.73 0
48362 4.62 0
438070 5.61 2
37752 4.17 1
59121 8.52 3
147318 5.41 0
89901 6.27 0
48901 12.11 1
54598 3.56 0
184479 7.01 0
76993 7.65 12
90019 6.93 0
41583 4.43 4
35039 12.06 0
18531 8.95 2
396448 7.92 0
12481 11.76 0
68756 8.4 0
8449 6.51 0
41480 6.48 1
39715 7.5 0
19570 5.04 0
121003 6.12 0
106523 7.26 5
43330 9.66 1
93171 6.48 0
20636 5.04 0
325009 5.39 0
115070 7.37 8
68859 7.45 0
45587 8.87 0
24466 8.48 1
62753 3.8 0
45926 6.96 0
134417 4.92 1
23485 5.3 0
15568 5.67 0
15066 9.65 0
95004 6.62 0
44986 7.02 1
31096 4.54 0
41977 8.29 0
75523 3.71 1
34922 6.95 1
29240 11.99 2
101014 8.42 2
112661 8.05 2
23581 11.08 0
49852 6.85 0
17600 8.83 0
31344 5.88 1
45340 9.32 4
14589 4.7 0
24567 6.53 2
42555 4.51 0
19470 8.02 0
14200 10.41 0
229670 8.65 0
18309 10.56 0
144057 6.36 0
36234 8.47 0
33338 11.91 0
32520 4.69 1
166475 8.94 0
12602 10.81 0
58826 4.8 0
49884 5.08 0
172510 7.79 0
114801 6.17 0
34680 7 0
163491 9.74 0
96470 10.02 1
24670 7.5 0
340215 8.7 0
56070 9.06 0
12818 8.78 0
18955 7.51 1
90077 8.81 0
274916 7.58 3
327988 6.8 0
61165 5.53 0
55883 8.96 0
139419 11.07 0
91129 8.58 0
41767 4.42 3
57401 6.29 1
85097 5.04 0
81371 10.1 2
146770 6.37 0
31586 6.43 2
23278 11.38 0
61168 5.45 0
262058 8.63 0
94756 10.05 3
270043 6.63 0
30397 8.4 0
52760 8.01 0
39840 5.9 0
227622 5.1 2
137043 7.86 0
187102 6.42 0
155857 5.98 0
76233 6.58 0
56354 8.5 0
82699 9.15 0
451419 9.94 0
17257 11.24 0
79068 7.95 6
318926 7.93 14
41488 6.28 0
11767 8.51 0
27647 7.06 0
16038 9.03 0
67842 5.63 1
59877 8.88 0
13560 7.88 0
14621 10.79 0
147570 6.04 0
47448 4.68 8
43250 4.33 0
224954 8.35 0
24191 5.11 0
20597 7.83 4
39065 4.13 0
39247 6.13 0
66382 7.82 0
69415 9.36 2
113208 8.45 0
35707 8.99 0
12552 12.39 0
78249 5.65 0
106483 10.13 1
56708 5.33 0
117772 6.14 0
16228 5.68 0
66245 5.26 0
56725 7.4 0
8479 11.66 0
47376 8.35 1
44137 4.32 0
77829 5.9 0
34100 3.92 0
38110 4.5 0
42204 9.11 0
25230 8.61 0
79761 7.23 0
41680 5.7 0
523032 6 0
79758 4.7 1
14808 5.64 0
16355 10.48 0
34390 10.33 0
10722 11.92 0
60698 10.14 1
270133 5.26 0
92103 10.21 6
198988 5.56 11
92198 10.34 0
28968 6.6 6
67441 9.19 1
141783 5.63 0
178943 7.44 0
187552 8.46 0
49432 9.3 0
59254 9.53 0
31485 6.51 0
164171 7.62 0
89205 6.63 6
33023 4.83 0
19237 11.96 0
142439 6.57 0
58738 4.88 4
91257 8.61 0
68051 11.31 0
85148 7.64 0
81276 5.72 0
71084 8.84 1
467249 5.58 0
35915 9.49 0
558611 5.46 0
44058 5.2 0
19019 7.4 0
10727 7.04 0
69831 7.84 0
29449 4.34 0
62975 4.49 0
76145 10.88 0
43658 9.02 0
44125 5.66 0
85128 4.38 0
50340 5.5 0
287812 7.56 1
26014 9.94 0
23216 10.74 1
18190 6.12 0
75372 8.42 0
77004 7.33 0
25361 5.4 0
407467 6.01 0
41867 9.69 0
153446 7.63 5
16935 8.93 0
125530 7.75 0
18146 10.06 0
125953 10.01 0
22595 6.26 0
91211 9.59 0
210722 5.07 0
22067 11.87 0
9124 11.42 0
38005 4.92 0
22045 4.24 0
59776 6.21 0
71070 5.33 0
21986 5.2 0
24706 11.79 0
35115 5.36 0
126223 6.71 1
21468 9.52 0
104368 6.68 0
60256 6.1 0
150528 5.47 0
91516 6.6 0
49889 7.96 0
53213 8.03 1
19322 10.93 0
20785 11.53 2
109926 5.49 0
126712 5.74 0
38965 4.92 0
142517 6.89 7
18829 9.56 0
102372 9.87 0
38486 9.67 0
169200 8.4 0
121234 8.11 0
354254 6.89 0
61395 6.34 0
256823 5.1 1
30725 7.03 0
11496 4.34 1
20210 9.21 0
162649 6.62 1
29145 8.73 2
197509 9.2 0
32253 5.43 0
12610 11.43 0
13539 11.14 0
71283 8.31 0
41619 5.17 0
133669 8 0
19315 7.13 0
40286 10.34 0
68669 9.63 0
296076 6.03 0
23657 8.58 0
160953 7.57 0
11532 10.35 0
342633 5.31 0
114042 8.7 0
79529 5.17 0
26128 9.85 0
64046 4.37 0
42663 9.64 2
17929 10.57 1
134252 7.38 0
29566 5.08 0
195843 8.65 0
149831 7.75 0
161394 9.07 1
83305 8.54 0
54532 6.69 12
100575 8.53 1
148908 7.58 0
20507 5.16 0
359928 6.21 0
22522 10.09 0
41812 7.24 0
114224 8.42 0
139435 6.81 0
81797 11.29 0
44182 6.37 0
80144 5.63 1
46822 7.45 0
39011 9.64 0
50967 6.5 10
149575 6.97 0
39309 8.35 7
17043 10.15 0
49558 6.46 0
133879 10.35 0
111749 4.47 0
122915 8.04 0
13862 7.25 0
56707 7.4 4
77076 5.58 0
96423 7.04 0
202237 6.62 0
23085 10.24 0
13816 4.3 0
18886 10.6 3
33276 7.44 1
89316 7.82 0
19649 4.19 0
315615 6.12 1
22768 4.95 0
111273 6.04 0
9629 3.71 0
74943 4.44 0
51664 8.48 0
82620 4.45 1
21214 5 0
44620 6.93 0
64746 5.65 0
132428 5.18 0
94294 7.2 1
57434 6.69 0
17500 8.26 2
28142 9.3 0
19478 4.75 0
159747 8.35 0
95865 8.54 0
108428 5.03 0
10282 9.07 0
69402 6.46 0
30791 11.63 0
23821 7.84 2
22601 8.94 0
117100 10.14 0
59232 4.92 0
36500 8.9 0
104143 7 0
13513 10.77 1
62710 9.99 1
130257 6.55 0
43398 9.59 0
13662 6.77 0
22814 10.98 1
10644 5.02 1
59267 7.66 0
17988 4.69 0
25222 4.83 0
53094 9.85 1
27455 5.45 0
127252 6.75 0
106351 6.22 0
133689 8.52 0
17487 12.05 0
50979 4.41 0
88107 5.11 0
49901 9.49 0
16182 10.11 2
71933 6.73 11
194453 8.12 0
91972 6.43 0
121543 10.52 0
73132 5.04 0
18465 8.28 0
55108 7.04 0
54897 10.62 0
119718 9.14 0
11923 6.8 0
35344 4.81 0
71350 6.8 0
8479 10.24 0
141699 5.47 0
42225 5.97 0
75684 9.7 0
41039 4.93 0
26126 4.7 0
226781 6.57 0
302132 7.21 0
36738 4.69 0
71176 4.26 0
55566 5.15 0
149261 8.15 0
69132 5.37 1
42988 9.95 3
15598 4.3 0
182338 5.74 1
134654 7.07 0
36474 8.42 0
137058 5.78 0
22208 3.84 0
94105 4.64 1
17623 10.56 2
71410 8.89 5
19173 4.29 0
29729 6.26 0
22907 7.98 0
90086 7.57 0
51719 10.31 0
90537 4.86 0
12998 9.52 0
125495 6.38 0
35585 9.01 0
59852 6.69 0
18171 6.76 1
74468 8.52 0
34573 3.99 0
32018 4.92 0
117850 6.83 0
109487 7.04 0
404917 6.68 11
64567 5.97 0
82709 4.4 0
71482 8.76 0
69053 9.72 0
52937 6.4 0
124582 9.53 0
60196 6.65 0
63611 4.88 0
12453 9.71 0
55732 9.94 1
82780 6.81 0
248416 6.25 0
42580 8.74 10
58542 5.81 0
75678 6.47 1
82128 5.55 0
14685 10.48 0
106685 6.04 11
36309 10.79 0
93321 8.01 0
10033 9.88 0
146749 6.15 7
456634 8.23 0
101616 9.98 0
30473 10.37 0
50589 5.46 0
95618 5.53 0
95290 8.53 0
603775 6.29 0
96055 4.98 0
49879 10.58 0
273737 5.83 0
38654 7.15 0
61760 10.54 0
21546 9.76 0
34261 9.22 2
16556 11.37 0
51035 8.49 0
9780 4.34 0
317625 7.54 0
15971 12.38 0
116229 8.49 0
46674 5.36 0
383219 8.5 0
170478 5 0
23775 9.8 0
34769 5.62 0
328039 8.17 0
134393 8.51 0
84414 7.57 0
88064 10.73 0
51172 9.47 1
55113 5 0
63841 8.32 1
8571 7.4 0
32748 10.1 0
72734 8.27 0
35147 6.3 0
24554 8.1 0
41976 4.72 0
46149 9.16 1
118588 8.23 0
73375 6.34 0
117374 5.58 0
109084 10.52 0
61040 9.94 0
64487 10.22 0
121029 8.3 0
53678 5.04 0
97328 7.61 0
95887 7.52 0
57802 5.74 0
24242 9.94 2
207212 7.41 0
10753 5.72 0
10493 8.27 0
67535 11.34 0
14967 4.45 0
97275 6.11 0
480966 7.16 0
236512 6.11 0
93155 5.17 0
40891 6.51 0
290311 5.88 0
60926 9.03 0
46961 9.1 1
26878 10.71 0
23210 4.79 0
58568 10.76 0
60257 8.06 0
138740 9.4 0
7891 8.32 0
166198 4.96 0
19703 4.21 0
216486 7.25 0
Name
Luc fw
Luc rv 
5'UTR Mic2 fw 
5'UTR Mic2 rv 
Mic2 ORF fw 
Mic2 ORF rv 
3'UTR Mic2 fw 
3'UTR Mic2 rv 
intMic2ORF fw 
intMic2ORF rv 
Mic2LoxPF
Mic2 vector 5' rv 
HX fw (3) 
Mic2 3UTR Rv (3') 
Table S4, Primers list used in the study. 
Sequence 5'-3'
CATGCTAGCATGGAGGACGCCAAGAACATC
GTAATGCATTCAGATCTTGCCGCCCTTCTTG
AGGGCCCGCAGCGGTAACACCTTGTTGATTCGCG
GCGAATTCATAACTTCGTATAATGTATGCTATACGAAGTTATTGTGAAAACAACTGCAGCAAATGTCGCG
GAGAATTCACAATGAGACTCCAACGCGAGGC
GCCTTAATTAACTACTCCATCCACATATCAC
GGAACAAGAGCGAGCTCCGC
GAGAGCTCCCCGGGCCTACTTCTGCACGTTGTCGCAGC 
GGTGTGAAAATCAGGATCCGCCG
CGTACTCTATCTCCGCGGATG
GACGACGCCGCATGGTATG
CGTCGCCGTCCAGCTCGACCAGG
CGTGTATCCACTCGTGAATGCG
GGTGCGTGACGGCTTTGAATTG
Westernblot Primary anibodies
Name Species rised in Diluion Lab of origin
Acin Mice 1/500 D. Soldai
Catalase Rabbit 1/3000 D.Soldai
MIC2 Mice 1/1500 V. Carruthers
M2AP Rabbit 1/3000 V. Carruthers
MIC4 Rabbit 1/3000 D. Soldai
Westernblot Secondary anibodies
Name Species rised in Diluion Compagny
ani-Mouse IRDeye680RD Goat 1/20000 Li-Cor
ani-Mouse IRDeye800CW Goat 1/20000 Li-Cor
ani-Rabbit IRDeye680RD Goat 1/20000 Li-Cor
ani-Rabbit IRDeye800CW Goat 1/20000 Li-Cor
IFA Primary anibodies
Name Species rised in Diluion Lab of origin
AMA1 Mice 1/500 G. Ward
IMC1 Mice 1/1000 G. Ward
MIC2 Mice 1/500 V. Carruthers
M2AP Rabbit 1/1000 V. Carruthers
MIC3 Mice 1/300 M.Lebrun
MIC4 Rabbit 1/1500 D. Soldai
MIC5 Mice 1/300 D. Sibley
MIC6 Rabbit 1/1500 D. Soldai
MIC8 Rabbit 1/500 D.Soldai
SAG1 Mice 1/1000 Abcam
RON2 Rabbit 1/200 J. Boothroyd
IFA Secondary anibodies
Name Species rised in Diluion Compagny
AlexaFluor 488 ani-mouse Goat 1/3000 Life Technologies
AlexaFluor 594 ani-mouse Goat 1/3000 Life Technologies
AlexaFluor 488 ani-rabbit Goat 1/3000 Life Technologies
AlexaFluor 594 ani-rabbit Goat 1/3000 Life Technologies
AlexaFluor350 ani-rabbit Goat 1/3000 Life Technologies
AlexaFluor350 ani-mouse Goat 1/3000 Life Technologies
AlexaFluor633 ani-rabbit Goat 1/3000 Life Technologies
AlexaFluor633 ani-mouse Goat 1/3000 Life Technologies
Table S5, antibodies used in the study.
Commercial reference
926-68070
926-32210
926-68071
926-32211
Commercial reference
-
-
-
-
-
-
-
-
-
138698
-
Commercial reference
A11001
A11005
A11008
A11012
A21068
A11045
A21052
A21053
